


Section I—Air and Fallout 


GROSS BETA ACTIVITY IN AIRBORNE 
PARTICULATES AND PRECIPITATION 


Continuous surveillance of gross beta ac- 
tivity in air and precipitation provides one of 
the earliest and most sensitive indications of 
changes in environmental fission product ac- 
tivity. Although this surveillance does not pro- 
vide enough information to assess total human 
radiation exposure from fallout, it is used as 
an alerting system for determining when to 
intensify monitoring in other phases of the 
environment. 

Surveillance data from a number of national 
programs are published monthly and summar- 
ized periodically to show current and long- 
range trends of atmospheric radioactivity in 
the Western Hemisphere. These include data 
from activities of the Public Health Service, 
the Canadian Department of National Health 
and Welfare, the Mexican Commission of Nu- 
clear Energy, and the Pan American Health 
Organization. 


1. Radiation Surveillance Network 
May 1965 


Division of Radiological Health 
Public Health Service 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Surveillance Network (RSN) of the PHS Divi- 
sion of Radiological Health, which regularly 
gathers samples from 75 stations distributed 
throughout the country (figure 1). Most of 
the stations are operated by State health de- 
partment personnel. 


Alerting function 


The alerting function of the network is pro- 
vided by field estimates of the gross beta ac- 
tivity of airborne particulates on the filters. 
These determinations are performed about 5 
hours after the end of the sampling period to 
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allow for decay of the naturally occurring 
radon daughters. The daily field readings are 
submitted to the Radiation Surveillance Cen- 
ter, Division of Radiological Health, Wash- 
ington, D.C. These field estimates are reported 
elsewhere on a monthly basis (1). When un- 
usually high air levels are observed, appropri- 
ate Federal and State officials are promptly 
notified. 


Air sampling procedure and results 


Airborne particulates are collected continu- 
ously on carbon-loaded cellulose dust filters 
4 inches in diameter. About 1,800 cubic 
meters of air are drawn through each filter 
during the 24-hour sampling period by a high 
volume centrifugal blower. 

The filters are forwarded to the Radiation 
Surveillance Network laboratory in Rockville, 
Maryland, where the gross beta activity is 
measured using a thin-window, gas-flow pro- 
portional counter, calibrated with a strontium— 
90—yttrium-90 standard. Each filter is counted 
4 days after the end of the sampling period and 
again 7 days later if the net count rate is 2,000 
cpm or higher. The initial four-day aging of 
the sample eliminates interference from na- 
turally occurring radon and thoron daughters. 
By using the two counts and the Way-Wigner 
formula (2), the age of fission products is 
estimated, and the activity extrapolated to the 
day of collection. The May 1965 average gross 
beta concentrations in air for RSN stations 
are given in table 1. Time profiles of gross beta 
activity in air for eight RSN stations are shown 
in figure 2. 





‘If a sample contains a mixture of fresh and old 
fission products, the age estimated by the Way-Wigner 
formula is some intermediate value; consequently the 
calculated age of the fresh component will be over- 
estimated. 
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Stations Not Shown 


@ Agana, Guam 

@ Honolulu, Hawaii 
@ San Juan, Puerto Rico 
@ Ancon, Canal Zone 

















Figure 1. Radiation Surveillance Network Sampling Stations 


Radioactivity in precipitation 


Continuous sampling for radioactivity in 
total precipitation is conducted at most sta- 
tions on a daily basis, using funnels with col- 
lection areas of 0.4 square meter. A 500-ml 
portion of the collected precipitation is evap- 
orated to dryness, and the residue is forwarded 
to the laboratory for analysis. If the collected 
sample is between 200 and 500 ml, the entire 
sample is evaporated. When a sample is 
smaller than 200 ml (equivalent to 0.5 mm or 
0.02 inches of rainfall), the volume of precipi- 
tation is reported, but no analysis is made. 

In the laboratory the gross beta activity in 
precipitation is determined by counting the 
evaporated sample by the same method used 
for analyzing the air filters, including the ex- 
trapolation to time of collection. Deposition 
(D) in nCi/m? for the sample is determined by: 


_ cP 


D= 1000 
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where C is the concentration in pCi/liter, and 
P is the depth of precipitation in mm. The in- 
dividual values of deposition and depth of pre- 
cipitation are totaled for the month. Total 
depths of precipitation and deposition of radio- 


activity during May 1965 are presented in 
table 1. 


Observation of fresh fission products 


During May 1965, 90 air and precipitation 
samples were analyzed by gamma spectro- 
metry. The method discussed by Burrus (3) 
and Covell (4) was adapted for resolving the 
gamma scan data. Eighty-seven of the samples 
were found to contain fresh fission products 
(short-lived radionuclides) in addition to long- 
lived radionuclides. Although the increases in 
air activity were not as pronounced as those 
observed following the first nuclear test on 
the Chinese mainland, the time relationship 
between the second detonation that took place 
on May 13, 1965 (10:00 p.m. EDT) and the 
influx of the fresh material is reasonably con- 
sistent with previous observations. 


Radiological Health Data 














Table 1. Gross beta activity in surface air and precipitation, May 1965 





Station location 


Air surveillance 


Precipitation measurements 
































Gross beta activity, pCi/m? Last Total Total 
Number of profile depth deposition 
samples in RHD (mm) (nCi/m?) 
Maximum Minimum Average * 
Ala: SE OO OE TT 30 0.60 <0.10 0.31 | May 65 7.4 1. 
Alaska: i... LP EEE ETE RIEND bm, 0G AGI 30 0.56 <0.10 <0.17 | Jul 65 
FESS ae EEE I PT 29 0.39 <0.10 <0.14 | May 65 13.4 
a 22 0.63 <0.10 <0.15 | Dec 64 
APTS BR a eae ae 22 0.54 <0.10 <0.18 | Jun 65 & 0.2 
Ee eee Se 11 0.39 <0.10 <0.20 | Jul 65 20.0 4.0 
SA ore a ais TSR ae 8 0.14 <0.10 <0.10 | Aug 65 
SRR yRe ylitlogm sen qe el tacts. mitts, 0 Feb 65 
SEILER CDE MIT 31 0.49 <0.10 <0.11 | Jan 65 
OR STL LEE LT AE ELE. 28 0.62 <0.10 <0.14 | Mar 65 
Ariz I a 28 8.81 0.19 1.22 |} Jul 65 
Ark: ek eS ante neae 26 0.89 <0.10 0.36 | Jun 65 52.9 10.7 
Calif | A ATE IE TTR PEE 22 0.61 <0.10 0.22 | Aug 65 
bi cade cnddkek antes egabines hs 31 0.73 0.18 0.27 | Feb 65 
C.Z Eee Sh ey Pee 0 Aug 65 
Colo ERSTE Ra) 28 7.43 0.17 0.93 | Aug 65 45.9 11.5 
Conn Ey erate hr pear Wee 31 1.03 <0.10 0.29 | Jul 65 45.9 11.6 
Del EEE AIOE ONG ELSES: 25 1.47 <0.10 0.37 | May 65 
D.C ri 2. oS idaaadtaeate 28 1.56 <0.10 0.40 | Feb 65 39.0 11.9 
Fla A a 29 0.58 0.18 0.40 | Jun 65 17.8 4.4 
REESE ae eS Soe! 30 0.63 0.15 0.38 | Jul 65 2.5 0.5 
Ga: i ag 27 0.60 0.13 0.29 | Apr 65 
Guam a a i a 30 17.93 <0.10 1.91 | Apr 65 
Hawaii a ee ee 31 2.10 <0.10 <0.30 | Dec 64 161.2 32.30 
Idaho cS oe ch Kadiaumcveddsenbscabwe’ 30 1.39 <0.10 0.48 | Dec 64 19.2 8.6 
Ill: RES ae Race aie Ciaran Se 28 0.71 <0.10 0.36 | Feb 65 47.5 10.2 
Ind: SSE ALOT TE ET 28 0.66 0.13 0.35 | Apr 65 34.0 15.7 
Iowa I i 5. lesen inane ieniabenmtel 31 2.79 <0.10 0.44 | Aug 65 128.0 35.2 
Kans , "SSSR ees Sees eal 22 2.57 0.11 0.46 | May 65 47.5 29.1 
Ky: Rees SRR ees 30 1.48 0.16 0.49 | Feb 65 32.8 10.2 
La: NN nn uh a eae eanne: 29 0.85 0.11 0.34 | Feb 65 161.1 44.9 
Maine: (Se a ey pee Se 31 1.30 <0.10 0.32 | Mar 65 23.5 5.3 
No, 5a onclesithcis waked Iniilihigenaanetind 25 1.48 <0.10 0.28 | Aug 65 71.1 19.9 
Md: ETS EEN CRE PPA: 24 1.53 <0.10 0.45 | Jul 65 40.0 9.5 
RIESE EET EE NR IS 15 1.82 0.17 0.46 | Jan 65 
Mass: SRT EPR ere 31 1.28 <0.10 0.36 | May 65 44.5 12.6 
SRE ER Se 24 1,22 <0.10 0.33 | Jul 65 41.2 9.9 
Mich SEE, aE Pee eT Te 31 1.73 <0.10 0.41 | Jan 65 25.9 10.4 
Minn DN: cidicncnbnieswenbidieenene 27 0.91 <0.10 0.29 | Apr 65 107.2 41.6 
Miss a i ae ENE 29 1.09 0.21 0.44 | Dec 64 25.7 5.3 
tn tccwantgtinemeneayiimentd 19 1.04 0.16 0.66 | Jul 65 
Mo: eS 30 1.06 <0.10 0.37 | Apr 65 93.3 39.2 
Mont: I ie ie ales Sel deiaale eee ae 30 2.19 <0.10 0.56 | Jul 65 50.3 13.8 
Nebr: OT SEES EERE ELS 17 2.02 <0.10 0.43 | Mar 65 183.7 36.5 
Nev: tira as Sh ctr bli een pel 27 8.96 0.31 1.44 | Jun 65 
N. H: Een eee Seer et 25 1.88 <0.10 0.43 | Feb 65 
N. J: ib kagkkunsiedas seeds aakhanbers 31 1.42 <0.10 0.41 | Mar 65 2.5 1.5 
N. Mex ERE ES EE RS ee Penny wen eee, roe ES 28 2.71 0.13 0.64 | Jul 65 24.6 9.2 
N. (| ERE Ra SE Sa RES FI SES SEES 27 0.77 <0.10 0.30 | Apr 65 21.9 4.2 
I ns os in carci icin Simtel eniea tema 22 1.51 <0.10 0.45 | Aug 65 
| SR eons eerie eee 29 1.30 <0.10 0.27 | Jul 65 
N.C SE icicicmeaadhuadnadetdwk kaa used 30 0.65 0.11 0.29 | Aug 65 49.9 10.0 
N. Dak EE ee ee ae ee 29 1.55 <0.10 0.41 | Jan 65 161.7 67.9 
Ohio: |” a aa ERs ae eee ree: 7 0.54 0.19 0.31 | May 65 
ON OT RS SPER 29 2.48 0.15 0.63 | Mar 65 89.4 55.7 
ee on cl a Eee 29 1.39 <0.10 0.43 | Jul 65 86.8 25.4 
Okla ESN DER ee 28 1.10 <0.10 0.36 | Jan 65 104.9 
PE cutee ccthiacinenddaadie hae 29 0.65 <0.10 0.19 | Jul 65 31.2 22.1 
Ore: ae SRI a nS ee Oe eee ee ee 31 0.88 <0.10 0.38 | Mar 65 33.8 6.7 
Pa: Sse ea er 31 1.77 <0.10 0.35 | Apr 65 349.2 10.5 
P. R: San Juan______ i hi cna tk css sachs apg He 30 0.38 <0.10 <0.13 ar 65 45.6 62.8 
R. I: re See Ree ae 30 1.12 <0.10 0.29 | Jan 65 19.5 10.6 
8. C: IS i eS ane ae 28 1.10 ; OB 0.31 | Jul 65 34.1 4.2 
S. Dak Sigeanc8<acsemctbbaneasahesoskenn 30 2.63 <0.10 0.47 | Jul 65 78.8 15.1 
Tenn IS onc oc ovnu deneennen ane seeanie 30 0.74 <0.10 0.30 | Jan 65 225.9 20.6 
Tex BI. c4s snddrwsckbacndesbeseaucee we 26 1.32 <0.10 0.34 | May 65 8.1 45.4 
Ron tn dca dretn deka baakmete 30 3.60 <0.10 0.68 | Jan 65 49.8 1.6 
Utah EE «os com ncmeniane akmce nated 30 15.58 <0.10 1.52 | Feb 65 9.2 44.3 
Vt: re i ge A RAR A ie SRE A eS 30 1.33 <0.10 0.42 | Jun 65 35.8 3.2 
Va: ee ere 30 2.16 <0.10 0.42 | Jun 65 25.5 44.3 
Wash: ER ENE ee eet ee 31 0.31 <0.10 <0.16 | May 65 10.6 44.9 
Rp dkiciébannsdeeeeotbeee dw acme 31 1.55 0.11 0.39 | Apr 65 50.6 7.9 
W. Va: PE Seer. eer 29 0.60 0.12 0.30 | Jul 65 41.2 40.3 
Wis: I 6 -<ickres iccctmainanpgeimiaenmanieiainmretl 30 1.48 <0.10 0.31 | Jun 65 81.5 54.4 
Wyo: SEG ica cua enanaahauecae 31 5.62 <0.10 0.82 | Jun 65 35.1 
I IE Gin oiidincanenesminadcécmeninwanean 1986 17.93 <0.10 0.43 60.3 20.3 








® The monthly average is calculated by weighting the individual samples with the length of sampling period. Values of <0.10 are assumed to be 0.10for 


averaging purposes. 


> Blank indicates no report received. 
¢ For the network summary, all averages are arithmetic means of station averages. 
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If the <0.10 values represent more than 10 percent of the values used in the average, a less-than sign is placed before the average. 
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Figure 2. Monthly and yearly profiles of beta activity in air— 


Radiation Surveillance Network, 1959—May 1965 
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2. Canadian Air Monitoring Program? 
May 1965 


Department of National 
Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors air and precipitation in con- 
nection with its Radioactive Fallout Study 
Program. Twenty-four collection stations (fig- 
ure 3) are located at airports, where the sam- 
pling equipment is operated by personnel from 
the Meteorological Services Branch of the De- 
partment of Transport. Detailed discussions of 
the sampling procedures, methods of analysis, 
and interpretation of results of the radioactive 
fallout program are contained in reports of 
the Department of National Health and Wel- 
fare (5-9). 





*This report was prepared from information and 
data in the June 1965 monthly report, “Data from 
Radiation Protection Programs,’ Canadian Depart- 
—_, of National Health and Welfare, Ottawa, 

anada. 




















Figure 3. Canadian air and precipitation sampling 
stations 


Air sampling procedure and results 


Each air sample involves the collection of 
particulates from about 650 cubic meters of 
air drawn through a high efficiency 4-inch 
diameter glass fiber filter during a 24-hour 
period. These filters are sent daily to the Radia- 
tion Protection Division Laboratory in Ottawa. 

For analysis purposes a 2-inch diameter disk 
is cut from each filter and counted with a thin 
end-window, gas-flow, Geiger-Mueller counter 


Table 2. Canadian gross beta activity in surface air and precipitation, May 1965 























Air surveillance Precipitation 
measurements 
Station 
location Number Gross beta activity, pCi/m? Average Total 
of concen- deposition 
samples tration, (nCi/m?) 
Maximum Minimum Average (pCi /liter) 
ne ok eb bcnouiewale 31 2.2 0.0 0.6 208 9.2 
Coral Harbour...........-- 31 0.2 0.0 0.1 73 2.2 
ES id condnbnieead 31 0.6 0.1 0.3 340 25.1 
gs oS aaa 31 0.3 0.0 0.2 85 4.4 
ee 24 2.1 0.0 0.4 1,503 114.8 
eee 29 1.1 0.0 0.3 172 11.6 
OS Ses 31 0.4 0.0 0.1 114 6.8 
ETS 30 0.5 0.0 0.2 592 13.4 
EE ee 31 5.5 0.1 0.4 114 3.4 
EE STEELE 31 1.5 0.0 0.5 482 22.1 
i btadcaccaaacedentl 30 2.2 0.0 0.3 323 24.5 
at arches tk ac enait-ahaletn middie 30 1.2 0.0 0.3 329 11.9 
SE Sen eee ee 30 1.6 0.0 0.3 370 23.3 
| ERE ees 31 1.4 0.0 0.4 423 40.1 
SSR ai aa. 31 0.3 0.0 0.1 279 1.6 
ey | ae 30 0.4 0.0 0.1 101 8.4 
OE. conetccncanecn 30 0.3 0.0 0.2 920 19.4 
Sault Ste. Marie. ........-.-. 31 2.1 0.0 0.4 197 20.8 
, | ERP TES Pa 30 1.1 0.1 0.3 446 8.3 
Eee 30 0.4 0.0 0.2 402 21.0 
RETR en 31 0.4 0.0 0.2 251 1.9 
.  aopeatqcwetss 30 1.9 0.1 0.5 403 26.9 
, | SCR eS ter ee es 30 1.7 0.0 0.3 565 51.6 
(, i (ES 28 6.4 0.0 0.8 Trace 3.2 
ivecchinakaeonecae’ _ 1.5 0.0 0.3 378 19.8 
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system calibrated with a strontium—90—-yt- 
trium-90 standard. Four successive measure- 
ments are made on each filter to permit cor- 
rection for natural activities and for the decay 
of short-lived fission products. The results are 
extrapolated to the end of the sampling period. 
Canadian air data for May 1965 are given in 
table 2. 


Precipitation collection and analysis 


The amount of radioactive fallout deposited 
on the ground is determined from measure- 
ments on material collected in special poly- 
ethylene-lined rainfall pots. The collection per- 
iod for each sample is 1 month. After trans- 
fer of the water to the sample container, the 


polyethylene liner is removed, packed with the 
sample, and sent to the laboratory. 

Strontium and cesium carriers are added to 
all samples on arrival at the laboratory. Other 
carriers are added to selected samples accord- 
ing to the specific radionuclides to be deter- 
mined. The samples are then filtered and the 
filterate evaporated to near dryness. The filter 
paper containing insoluble matter is then 
ignited, together with the polyethylene liner 
at 450°C. The ash is combined with the soluble 
fraction, transferred to a glass planchet, evapo- 
rated under an infrared lamp, and then counted 
with a thin end-window Geiger-Mueller counter 
calibrated with a _ strontium—90—yttrium-—90 
source. Gross beta activities in air and pre- 
cipitation for May 1965 are given in table 2. 





3. Mexican Air Monitoring Program 
May 1965 


National Commission of Nuclear Energy 


The Radiation Surveillance Network of 
Mexico was established by the Comisioén Na- 
cional de Energia Nuclear (CNEN), Mexico 
City. From 1952 to 1961 the network was di- 
rected by the Institute of Physics of the Uni- 
versity of Mexico, under contract to the CNEN 
(10-14). 
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Figure 4. Fallout network sampling stations in Mexico 
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In 1961 the CNEN appointed its Division of 
Radiological Protection to establish a new 
Radiation Surveillance Network. This consists 
of 17 stations (figure 4), 12 of which are lo- 
cated at airports and operated by airline per- 
sonnel. The remaining 5 stations are located at 
Mexico City, Mérida, Veracruz, San Luis 
Potosi, and Ensenada. 


Sampling 


The sampling procedure involves drawing 
air for 24 hours a day, 3 or 4 days a week at 
the rate of approximately 1,200 cubic meters 
per day, through a high-efficiency, 6- x 8-inch 
glass fiber filter, using high volume samplers. 
After each 24-hour sampling period, the filter 
is removed and forwarded via airmail to the 
“Laboratorio de Estudios sobre Contaminacién 
Radiactive,” CNEN, in Mexico City for assay 
of gross beta activity. A minimum of three 
days after collection is allowed for decay of 
radon and thoron daughter natural radioactiv- 


ity. Data are not extrapolated back to the date 
of collection. 


Results 


The maximum, minimum, and average fis- 
sion product beta concentrations in surface air 
during May 1965 are presented in table 3. 


Radiological Health Data 














Table 3. Gross beta activity of airborne particulates 
Mexico, May 1965 











Number Gross beta activity (pCi/m*) 
Station of 
samples 
Maximum |} Minimum | Average 

ce enicnans mee 8 
Ciudad Judres.......... 12 2.2 0.1 0.8 
a ies 18 2.9 0.2 0.1 
Ps did ntdencemon 10 0.3 <0.1 0.2 
Guadalajara_........-.-- 16 1.6 <0.1 0.3 

ET EIT: 9 0.6 0.1 0.4 
BN ctl cis sidintincen sting tee od 19 0.4 0.1 0.2 
Matamoros............. 5 0.3 <0.1 0.2 
IN ub wk apelin ae 
I i cain th inctnaberdegies 12 0.8 <0.1 0.2 
PR BE on cocdsabace 18 2.2 <0.1 <0.1 
Nuevo Laredo. --------- 2 
San Luis Potosi_._.----- 13 2.0 <0.1 0.3 
a ctuodnw ne ewnnll 18 0.2 <0.1 0.1 
- EDs 17 1.8 <0.1 0.3 
Tuxtla Gutiérrez____.__- 
PON n.d tava entsret eaietscasiebi 

















® Blanks indicate stations temporarily shut down. 


4. Pan American Air Sampling Program 
May 1965 


Pan American Health Organization and 
Public Health Service 


Gross beta activity in air is monitored by 
six countries in the Americas under the au- 
spices of a collaborative program developed by 
Pan American Health Organization (PAHO) 
and the Public Health Service (PHS), for as- 
sisting countries of the Americas in developing 
radiological health programs. The sampling 
equipment and analytical services are provided 
by the Division of Radiological Health, PHS, 
and are identical with those employed for the 
Radiation Surveillance Network. 

The six air sampling stations included in the 
Program are operated by the technical staff of 
the Ministry of Health in each country. The 
station in Kingston, Jamaica, is operated by the 
Public General Hospital; in Caracas, Venezu- 
ela, by the Venezuelan Institute for Scientific 
Investigations; in Lima, Peru, by the Institute 
of Occupational Health; in Santiago, Chile, by 
the Occupational Health Service; in Trinidad, 
West Indies, by the University of the West 
Indies; and in Buenos Aires, Argentina, by the 
Ministry of Social Welfare and Public Health. 

The May 1965 air monitoring results from 
the six participating countries:are given in 
table 4. 


September 1965 


Table 4. Gross beta activity in air, PAHO, May 1965 











Number Gross beta activity, pCi/m* 
Sampling stations of 
samples 
Maximum | Minimum | Average *® 

Kingston, Jamaica----_-_- 21 0.21 <0.10 <0.11 
Caracas, Venezuela. _-_-_-_. 20 0.16 <0.10 <0.10 
pr Senne! 19 0.10 <0.10 <0.10 
Santiago, Chile_____.._. 29 0.12 <0.10 <0.10 
Trinidad, West Indies--- 0 — — — 
Buenos Aires, Argentina. 0 os — —. 

















® The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values of <0.10 are assumed to be 0.10 
for averaging purposes. If the <0.10 values represent more than 10 
percent of the values used in the average, a less-than sign is placed in front 
of the average. 
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MONTHLY DEPOSITION OF VARIOUS RADIONUCLIDES 


For the purpose of this section the word 
“fallout” refers to the deposition of radioactive 
materials on the earth’s surface, normally ex- 
pressed in terms of the activity of selected 
radionuclides deposited on a unit area during 
a given period of time. Unless otherwise stated, 
fallout measurements include both precipita- 
tion and dry fallout (settled dust). 


Reports of fallout measurements at selected 
stations in North and South America are pre- 
sented below. 


1. Fallout in the United States and other areas 
April-December 1964: 


Health and Safety Laboratory 
Atomic Energy Commission 


Monthly fallout deposition rates for stron- 
tium-90 are determined by the Health and 
Safety Laboratory (HASL) for 44 sites in the 
United States and 104 locations in other 
countries. 


Two methods of fallout collection are em- 
ployed by HASL. In the first, precipitation and 
dry fallout are collected for a period of one 
month in a stainless steel pot with an exposed 
area of 0.076m?. At the end of the collection 
period, the contents are transferred, by careful 
scrubbing with a rubber spatula, to a poly- 
ethylene sample bottle which is then shipped to 
the laboratory for analysis. 


The second method involves the use of a 
polyethylene funnel, with an exposed area of 
0.07m?, attached to an ion exchange column. 
After a 1-month collection, the inside of the 
funnel is wiped with a tissue, and the tissue 
is inserted in the end of the column, which is 
then sealed and sent to HASL for analysis. It 
has been shown that at the 95-percent confi- 
dence level there was no significant difference 





‘The data in this article were taken from Fallout 
Program Quarterly Summary Report, HASL-161 :5- 
a? coy and Safety Laboratory, AEC, New York, 

-Y. 10014. 
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in the strontium—90 measurements obtained 
from samples collected by the two methods 


(1). 


Results 


Strontium-90 data from all of the United 
States stations and 26 other selected points in 
the Western Hemisphere (see figure 1) cover- 
ing the period from April through December 
1964 are summarized in tables 1 and 2. All the 
stations of the 80th Meridian Network, except 
Washington, D.C., are represented. 
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Figure 1. HASL fallout sampling stations 


Stations at Westwood, New Jersey; Chat- 
tanooga, Tennessee; Seattle, Washington; Ap- 
pleton, Wisconsin; Palo Alto, California; and 
Midwest City, Oklahoma, have _ collected 
monthly pot samples which have been analyzed 
for various radionuclides. The amount of pre- 
cipitation at each station and the monthly de- 
position rates for strontium—89, strontium—90, 
cesium-137, cerium—144, zirconium-95 and 
manganese—54 at each station are presented 
in tables 3 and 4. 


Radiological Health Data 














Table 1. 


(Deposition in nCi/m?) 


Monthly strontium-90 fallout in the United States, HASL, April-December 1964 















































Sampling location and type of collection April May June July August |September| October | November! December 
Ala: Birmingham. --.......---- (pot) 0.29 1.06 2.30 1.35 0.58 0.29 ~- 0.01 
Alaska: BeOROTOGR. .. «.<cacsacnoed col) 0.16 0.22 0.39 — 0.62 0.31 — —_ 0.07 

a IR ees Ae & set (col) a —_ 0.25 0.10 0.21 0.02 “= — e 
| ERA (col) 0.87 1.15 1.03 1.14 0.90 0.60 — a 0.43 
EE AS (col) 0.22 0.44 1.37 0.01 0.61 0.14 — — 0.07 
OO EES (col) — 3.93 2.70 1.21 0.86 0.02 — — 0.33 
_, __ eel sea, aa etaietees- (col) — 0.28 0.03 0.15 0.05 0.48 —_ — — 
Calif: W. Los Angeles... ._...-- (pot) 0.04 0.03 0.02 0.06 0.10 — oe 0.10 
Sf =e (pot) 0.05 0.22 0.12 0.03 0.08 0.01 0.10 0.33 0.49 
<< a aeraae! col)> 0.07 0.22 0.12 = — — — — — 
San Francisco. ........--.- (col) 0.12 0.21 0.17 0.05 0.04 G _ — 0.52 
Colo: | FGI S: (col) 0.32 1,47 4.58 1.31 0.30 0.19 — — 0.15 
Fla: Coral Gables_.........--- (pot) _ 3.02 2.14 0.97 0.53 0.25 0.07 0.05 0.05 
IR ie dca ccriiantcnaiaacieen (col) 0.96 2.06 2.00 1.17 0.46 0.30 — — 0.24 
Hawaii: a eas (col) 1.88 6.85 0.25 1.85 0.94 0.81 — — 0.38 
OS SEAGER eee: pot) 1.19 1.19 0.70 0.78 0.58 0.42 — — 0.05 
| EE a (col) 1.73 0.84 4.41 0.78 0.35 0.19 — — 0.10 
oa)? ee (col) 0.23 0.23 0.01 0.20 0.06 0.35 _— i 0.09 
Ill: (SAT (pot) 2.74 1.19 3.22 0.80 0.53 0.39 — — 0.04 
La: New Orleans-_-__.....-.--- col) 1.87 0.47 0.94 0.91 0.44 0.16 — — 0.17 
Minn International Falls_------- (col) 1.84 3.05 0.49 1.58 0.81 0.29 — — 0.07 
Mo: 2 SS | SEE (col) 1.68 3.74 1.87 1.24 0.30 0.29 — _ 0.14 
Mont ee pl Aes (col) 0.46 1.43 2.76 1.09 0.59 0.17 — — 0.10 
N.J | EE ee (pot) 2.58 0.86 2.39 1.07 0.43 0.11 0.31 0.34 _- 
RRR RRS Se: (col) — 0.80 1.84 — _— _— —— — a= 
N. Y:  -) =e (pot) 4.73 0.53 2.55 1.28 0.39 0.23 0.29 0.32 0.56 
N. Dak i RISER Rac: (col) 0.29 0.72 2.94 0.34 0.49 0.20 — — 0.24 
Ohio: . Spee paze-. (pot) 3.14 3.03 3.04 1.35 0.75 0.12 — —— 0.09 
Okla: Maaawest City......<.-cesse (pot) 1.33 2.54 0.73 0.46 0.54 0.42 0.36 0.46 0.04 
MM iaidincasediieeiamanane (pot) 41.31 41.60 1.67 1.21 — — = — — 
Ore: Ee ae 0.19 0.35 1.04 0.95 0.32 0.07 — — 0.94 
8. C: ie ee 0.74 1.14 1.34 1.54 0.48 0.28 = — 0.32 
8S. Dak Vermillion 4.22 2.84 4.58 1.27 0.02 0.47 — a 0.03 
Tenn: Ceettaneega.............- (pot) 4.40 2.11 1.43 0.86 0.73 0.19 0.43 0.21 0.05 
Tex: pire apart fol) 1.57 2.02 0.61 0.22 0.34 0.25 — — 0.11 
a (col) 0.34 0.05 0.19 0.59- 0.17 0.27 — — 0.07 
(Rene: (col) 0.38 0.54 0.49 1.76 0.21 0.09 — — 0.24 
Utah: Salt Lake City..........- (pot) 5.70 2.31 6.58 1.62 0.31 — -—- — 0.14 
Va: Sterling (U.S. Weather Bureau 
ee ee (col) 1.89 0.71 0.81 0.76 0.33 = — — 0.32 
Wash: Se Ree (pot) 1.54 1.87 1.15 0.68 0.33 0.30 0.18 0.80 0.62 
ESE SE: (pot) 1.47 1.83 2.56 0.85 0.48 0.35 —- — 0.12 
Tatoosh Island____._.__-- (col) 0.15 0.91 1.59 1.12 0.66 0.47 — _ 0.98 
Wis DG cn cncknsdemeked (pot) 1.35 2.46 0.77 1.19 0.71 0.65 0.38 0.45 0.16 
iid ccteduvnuen (col) 1.44 1.73 1.59 1.39 0.78 0.35 -— a 0.15 
® Dash indicates data not available. 
> Collection discontinued after June 1964. 
¢ Zero or trace. 
4 Proportioned from originally consolidated data. 
Table 2. Monthly strontium-90 fallout in North and South America, HASL, April-December 1964 
(Deposition in nCi/m?) 

Sampling location and type of collection April May June July August |September| October | November | December 
Bermuda: Kindley AFB-_......--.- (col) 0.42 0.79 0.12 0.47 0.50 0.05 ._— — 0.37 
Bolovia: mecnttewe.. ........«<- (col) 0.02 0.02 0.04 0.02 0.01 0.07 ~- 0.05 

La Paz (Ovejuyo) - - ..--(col) 0.03 0.03 0.01 0.07 0.03 0.07 — ad 0.10 

ia Pas (City)........<- col) 0.02 0.02 0.01 0.03 0.03 0.07 -- — 0.08 

Brazil: a a (col) 0.18 0.36 0.09 0.10 0.06 0.08 — — 0.01 

Trinidade Island_______- (col) 0.01 0.08 0.59 0.16 0.19 = — 0.26 _ 

Canada: NE (col) 1.06 2.54 3.13 1.16 1.37 0.46 — — 0.06 

Ernest Harmon AB_.--- (col) 1.27 1.67 2.22 1.73 0.67 0.37 — —_— 0.14 

Goose Bay AB_-_-___-_--- (col) b— _ _ _ —_— — — “~ _ 

Canal Zone: Miraflores.___._....--- 0.24 0.34 0.04 0.17 0.15 0.13 —_ — — 
Chile: Antofagasta...........- 0.02 0.02 0.02 0.02 0.02 0.01 — — G 

Puerto Montt 0.10 0.36 0.27 0.32 0.24 —_— _ 0.33 0.52 

Punta Arenas 0.03 0.10 0.02 _ — 0.12 — — 0.25 

Santiago_____._- 0.02 0.03 0.05 0.21 — 0.03 c ° — 

REST 0.03 bi 0.44 0.13 0.42 — — — _ 

Colombia: aa a eel 40.10 0.03 0.07 — 0.05 c — — oa 

Costa Riea: Turrialba.............. 0.11 0.37 0.25 0.31 0.16 0.05 — — 0.11 

Ecuador: 0 0.06 0.08 0.01 0.01 0.01 0.02 = — 0.03 

Ae ES ay = 0.03 0.02 0.03 0.02 — — _ 0.03 

Greenland: es cece 0.13 0.07 0.19 0.63 0.13 — — a 0.04 

Iceland: 7 Oe Se 0.42 0.58 2.38 1.31 0.31 0.21 — — 0.21 

Mexico: Mexico City- _ _ _ _ _ _ _ _— 0.01 

Peru: | ee 0.02 0.02 0.03 0.05 — — — 0.05 —_ 

| SN 0.01 0.03 0.02 0.05 0.06 0.02 — — 0.02 

Puerto Rico: San Juan______._.___-- 1.19 0.76 0.87 © 0.66 © 0.63 0.21 — — 0.32 

Venezuela: EER 0.17 0.17 0.29 0.51 0.15 0.10 — 0.03 0.07 

RNS cere 0.25 © 0.16 © 0.16 ©0.16 0.10 0.18 — — 0.06 



































® Dash indicates data not available. 
> Collection discontinued after February 
© Zero or trace. 


1964. 


4 Proportioned from originally consolidated data. 
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Table 3. Precipitation at 6 U.S. sites, HASL, 


April-December 1964 

































































Precipitation, mm 
Sampling location 
Apr | May/Jun} Jul | Aug | Sep | Oct | Nov | Dec 
California, 
Palo Alto______-- 1.02) 13.2)13.7| (*) | 4.57) (*) |22.1) 81.6/131.1 
New Jersey, 
Westwood______- 155.9) 26.7\62.5)129.2| 25.4 32.5)34.5 60.9)110.0 
Oklahoma, | | 
Midwest City____| 53.4) 95.0/17.3) 24.4 95.0)88.9 28.9/156.7| 17.0 
Tennessee, | 
Chattanooga-_-_-_- 249 .6,125.4/84.4 141.5)157.2)75.7 97.4) 86.6) 75.7 
Washington, 7" | 
aE 33.8 35 .3|78.0) (>) 24.9)/47.2 16.5/113.9|}113.9 
Wisconsin, 
Appleton. ______- 66.1)135.1/38.4|140.7| 61.7 00.8)7.87 54.1) 14.0 








® Zero or trace. 
b Data not available. 


Table 4. Radionuclide analyses of pot fallout samples at 6 U.S. sites, HASL, April-December 1964 


Fission product and “tracer” radionuclides in monthly collections 


(Deposition in nCi/m?) 





































































































Strontium-89 Strontium-90 
Sampling location 
Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec | Apr | May | Jun Jul Aug | Sep | Oct | Nov Dec 
California, 
Palo Alto______- <0.01| <0.05| <0.02) *®— — —| 0.20) 0.65) 0.08) 0.05) 0.22) 0.12) 0.03} 0.08) 0.01) 0.10) 0.33) 0.49 
New Jersey 
Westwood -____- — —_— — — —_ —| 0.05) 0.26 —| 2.58) 0.86) 2.39) 1.07) 0.43) 0.11) 0.31) 0.34 —_ 
Oklahoma, 
ee Oty... <0.67| <0.10| <0.05 — — —| 0.69) 1.59 .0O1) 1.33) 2.54) 0.73) 0.46) 0.54) 0.42) 0.36) 0.46) 0.04 
ennessee, 
Chattanooga-- -- — — — — _ —| 1.51) 0.12) 0.07) 4.40) 2.11] 1.43) 0.86) 0.73) 0.19) 0.43) 0.21) 0.05 
Washington, 
—oe Sa atiay ol ayes wins oe <0.03; 0.04) <0.04| <0.01) <0.05) <0.02} 0.15) 1.43)<0.02) 1.54) 1.87) 1.15) 0.68) 0.33) 0.30) 0.18; 0.80) 0.62 
isconsin, 
Appleton. __...- — — — — — —| 0.19) 1.79) 0.06 on 2.46) 0.77) 1.19) 0.71) 0.65) 0.38) 0.45) 0.16 
Cesium-137 Cerium-144 
California, 
mw, Tg ol 0.15} 0.43) 0.14) 0.07) 0.12} 0.04) 0.14) 0.45) 0.67) 2.20) 4.21) 2.04) 0.46) 0.54) 0.15) 0.64) 1.99) 2.67 
ew Jersey, 
an aun ial 4.48} 1.36) 4.14) 1.86; 0.63} 0.29) 0.46) 0.45 —| 29.2) 8.54) 24.0) 10.3) 3.00) 1.85) 0.95; 1.88 _ 
<lahoma, 
ee te... 2.14) 4.17) 1.02) 0.68) 0.79) 0.58) 0.51) 0.64) 0.11) 15.1) 31.1) 9.65) 4.25) 4.63) 3.25) 2.29) 3.43] 0.44 
ennessee, 
a. 9.66) 3.26; 2.52) 1.27) 0.80) 0.34) 0.45) 0.16) 0.13) 64.9) 26.4) 13.0) 0.97) 10.9 lost|} 3.63) 1.85) 0.50 
Jashington, 
ee eee 1.89} 2.40) 1.73) 1.03) 0.53) 0.57) 0.29} 0.88) 0.91] 14.7) 12.3) 9.73) 6.02) 3.00) 2.70) 1.67) 3.82) 3.44 
isconsin, 
Appleton. _...-- 2.37; 4.17) 1.31) 2.28) 1.20) 1.14) 0.30) 0.70} 0.26) 16.8) 29.0) 0.74) 13.6) 0.74) 0.64) 1.72) 3.17) 1.06 
Zirconium-95 Manganese-54 
California, | | 
—— dhe 0.05) 0.09; 0.08) 0.04) 0.02) 0.02); 0.11) 0.20, 0.05) 0.08) 0.15) 0.07) 0.04 rye ieee 0.06) 0.23) 0.30 
ew Jersey, 
PO mag bine eon 1.87) 0.34) 0.52) 0.23) 0.13) <0.03) 0.05) 0.65 —| 2.53} 1.00) 1.90) 0.81) 0.15) 0.14) 0.05) 0.23 _ 
siahoma, 
qe e--. 0.21 ws 0.10} 0.08) 0.08) 0.07; 0.36) 0.32); 0.03) 1.07) 2.60) 0.58) 0.36) 0.31) 0.36) 0.24) 0.34) 0.05 
ennessee, 
a -.-- 3.34) 1.04) 0.49) 0.23) 0.15) 0.03) 0.74) <0.01| <0.03) 4.02) 2.12) 1.26) 0.76) 0.19) 0.07) 0.07) 0.15 .06 
jashington, 
— Se ee 0.77) 0.51) 0.32) 0.15) 0.03) 0.05) 0.12) 0.34) 0.09) 1.49) 1.67) 1.08) 0.67) 0.29) 0.23) 0.15) 0.37 .33 
isconsin, 
Appleton. __-.-.-- om 0.97| 0.26) 0.29) 0.15) 0.11) 0.43) 0.29) 0.04) 1.20) 2.85) 0.73) 0.88) 0.33) <0.15) 0.07) 0.30) 0.09 


















































® Dash indicates data not available. 
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Radiological Health Data 




















2. Fallout measurements in Canada 
October-December 1964 


Department of National Health and Welfare 
Ottawa, Canada 


The monthly accumulated precipitation 
samples collected in conjunction with the 
Canadian air sampling program described 
earlier in this issue represent total fallout 
(wet and dry). The radiochemical analyses of 
these samples for October through December 
1964 are given in table 5. 

In general, the results show a continuation 
of the slow downward trend in fallout levels 
which has been evident in the past several 


months. A review and discussion of fallout 
levels in Canada during 1964 has been pre- 
sented by Booth, et al. (2). 
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Table 5. Radionuclide deposition (nCi/m?) in Canadian fallout, October-December 1964 












































October November December > 
Station 
89S 90Sr 137g 8Zr 19Ba 89Sr Sr 1371's %7r 19Ba 90Sr ICs 

see a eee 0.95 0.30 0.47 0.83 3.51 0.10 0.08 0.25 0.16 0.12 0.05 0.13 
EEE: 0.00 0.10 0.14 *NA NA 0.42 0.32 0.44 NA NA 0.02 0.04 
ae 1.60 0.16 0.28 NA NA 0.12 0.20 0.30 NA NA 0.11 0.22 
8 ES aE ons SF 0.18 0.12 0.36 NA NA 0.16 0.11 0.22 NA NA 0.03 0.15 
UN ie ey lace cine ee 1.35 0.40 0.75 NA NA 0.00 2.33 0.85 NA NA 0.26 0.36 
SE SEE EE IE ee a FF 1.32 0.49 0.94 NA NA 0.11 0.28 0.17 NA NA 0.26 0.61 
FS Ee a 0.49 0.29 0.51 NA NA 0.25 0.16 0.10 NA NA 0.11 0.32 
ER RAS IAG SA: 1.09 0.53 0.83 0.53 3.38 0.28 0.45 0.92 0.09 0.21 0.33 0.66 
I RE eT 0.70 0.25 0.44 NA NA 0.00 0.06 0.12 NA NA 0.03 0.15 
ERR LER Se 0.90 0.35 0.67 0.32 2.21 0.39 0.29 0.61 0.07 0.26 0.39 0.70 
| REE AEE LIE ENE: 0.48 0.33 0.70 NA NA 0.29 0.29 0.28 NA NA 0.10 0.16 
SE I SE A eS fe 0.88 0.21 0.25 NA NA 0.61 0.32 0.52 NA NA 0.28 0.29 
a a aa ac al a 2.94 0.65 0.82 NA NA 0.25 0.54 0.88 NA NA 0.50 0.06 

ERE OR aT ee re 0.11 0.01 0.07 NA NA 0.10 0.02 0.13 NA NA 0.08 0.13 
ESS RNR eRe cz 0.74 0.20 0.46 NA NA 0.41 0.51 0.85 NA NA 0.32 0.24 
We , ka. scoksccanccdacas 2.34 0.63 0.83 NA NA 0.25 0.50 0.45 NA NA 0.62 0.86 
a a ag 0.98 0.18 0.36 NA NA 0.10 0.04 0.13 NA NA 0.07 0.13 
SE Ny. BONED. oi wccincnccinnewaion 0.39 0.45 0.79 NA NA 0.48 0.58 1.15 NA NA 0.55 0.85 
ee Se ge 2.26 0.35 0.61 NA NA 0.10 0.08 0.24 NA NA 0.39 0.66 
CR Rae Ae 0.41 0.35 0.55 0.18 1.53 0.24 0.31 0.51 0.10 0.22 0.65 1.14 
I 0.15 0.14 0.21 NA NA 0.15 0.19 0.33 NA NA 0.02 0.04 
sg 2s ee ad 2.08 0.30 0.54 NA NA 0.00 0.00 0.04 NA NA 0.32 0.59 
|” RES PRES Fes 1.99 0.19 0.38 1,19 7.53 0.15 0.13 0.19 0.04 0.14 0.06 0.16 
Pe catiubansakieran dake 0.00 0.20 0.26 NA NA 0.00 0.06 0.08 NA NA 0.04 0.06 








® NA indicates no analysis performed. 


b Strontium-89, zirconium-95 and barium-140 levels not reported because of insignificantly low levels. 
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Section II—Milk and Food 


MILK SURVEILLANCE 


Although milk is only one of the many 
sources of dietary intake of radionuclides, it is 
the single food item most often used as an 
indicator of the population’s intake of radio- 
nuclides from the environment. This is because 
fresh milk is consumed by a large segment of 
the United States population and contains most 
of the radionuclides occurring in the environ- 
ment which have been identified as biologically 
important. In addition, milk is produced and 
consumed on a regular basis, is convenient to 
composite and analyze, and samples represen- 
tative of milk consumption in any area can be 
readily obtained. 


1. Pasteurized Milk Network 
May 1965 


Division of Radiological Health and 
Division of Environmental Engineering and 
Food Protection, Public Health Service 


The Public Health Service pasteurized milk 
surveillance program had its origin in a raw 
milk monitoring network (1) established by 
the Service in 1957. One of the primary ob- 
jectives of this network was the development 
of methods for milk collection and radiochemi- 
cal analysis suitable for larger scale programs. 

Experience derived from this study led to 
the activation of a pasteurized milk sampling 
program with stations selected to provide na- 
tionwide surveillance of milk production and 
consumption areas. The present Pasteurized 
Milk Network (PMN), which consists of 63 
stations, has at least one station in every State, 
the Canal Zone, and Puerto Rico. 


Sampling procedure 


Through the cooperation of State and local 
milk sanitation authorities, samples are rou- 
tinely collected at each station. The method 
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specifies that each station’s sample be com- 
posited of subsamples from each milk process- 
ing plant in proportion to the plant’s average 
sales in the community served. At most sta- 
tions the sample represents from 80 to 100 
percent of the milk processed. Prior to Sep- 
tember 15, 1961, the composite sample was 
taken from 1 day’s sales per month and was 
as representative of the community’s supply 
as possible under practical conditions. Begin- 
ning with the resumption of nuclear weapons 
testing in the atmosphere in September 1961, 
and continuing through January 1963, samples 
were collected twice a week at nearly all sta- 
tions and daily for short periods at selected 
stations. Since then the sampling frequency 
has been reduced to once a week. 

Samples are preserved with formaldehyde 
and sent to the PHS Southwestern (SWRHL), 
Southeastern (SERHL), or Northeastern 
(NERHL) Radiological Health Laboratories 
for analysis. Gamma analyses for iodine-131 
are made within 3 to 6 days after sample col- 
lection, and any results exceeding 100 pCi/liter 
are immediately telephoned to appropriate 
State health officials for possible public health 
action. Analytical results are normally avail- 
able 6 to 7 weeks after weekly samples are 
received by the laboratories; publication in 
RHD follows 3 to 4 months after the monthly 
samples are composited for analysis. 


Analytical procedures 


Iodine-131, cesium-137, and barium-140 
concentrations are determined by gamma scin- 
tillation spectrometry.' After the weekly 
samples are gamma scanned, samples from two 
consecutive weeks are composited and analyzed 
radiochemically to determine strontium—89 





‘Southeastern Radiological Health Laboratory em- 
ploys a radiochemical procedure for barium-140 
analysis. 
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and strontium-90. There is an inherent sta- 
tistical variation associated with all measure- 
ments of radionuclide concentrations. With the 
low radionuclide levels which are usually found 
in milk and other environmental samples, this 
variation on a percentage basis is relatively 
high. The variation depends upon such factors 
as the method of chemical analysis, the sample 
counting rate and counting time, interferences 
from other radionuclides, and the background 
count. For milk samples, counting times of 50 
minutes for gamma spectrometry and 30 to 50 
minutes for beta determinations are used. 
Table 1 shows the approximate analytical error 
(including counting error) associated with 
determinations of radionuclide concentrations 
in milk. These errors were determined by com- 


paring results of a large number of replicate 
analyses. 








Table 1. Analytical errors associated with determinations 
of radionuclides concentrations in milk 
| Estimated | Estimated | Error ® 
Nuclide ;concentra-| Error* | concentration |(percent of 
tion (pCi /liter) | (pCi/liter) | concentra- 
| (pCi/liter) | | tion) 
| | | 
padime-481.; .....-.. <100 | 10 | 100 or greater 10 
Barium-140__- __--- <100 10 | 100 or greater 10 
Cesium-137--_..- --| <100 10 | 100 or greater 10 
Strontium-89 _ __ -__| <50 5 50 or greater 10 
Strontium-90_ - ___- <20 2 | 20 or greater 10 











® Two standard deviations 


The minimum detectable concentration is 
defined as the measured concentration equal to 
the two-standard deviation analytical error. 
Accordingly, the minimum detectable concen- 
trations in units of pCi/liter are: strontium-89, 


5; strontium-90, 2; cesium—137, 10; barium-— 
140, 10; and iodine-131, 10. At these levels 
and below, the counting error comprises nearly 
all of the analytical error. 

Calcium analyses at SERHL are done by an 
ion exchange and permanganate titration 
method, while at NERHL and SWRHL an 
ethylenediaminetetraacetic acid (EDTA) 
method is used. Stable potassium concentra- 
tions are estimated from the potassium—40 
concentrations? determined from the gamma 
spectrum. 


Data presentation 

Table 2 presents summaries of the analyses 
for May 1965 (actual reporting period is April 
25, 1965, to May 29, 1965). Radionuclide values 
reported by a laboratory as being below the 
minimum detectable concentration have been 
averaged by using one-half the minimum 
detectable value. The averaging procedure was 
modified for iodine-131 and barium-140 in 
October 1963, when nondetectable concentra- 
tions of these radionuclides were considered 
zero. A similar procedure is used for the net- 
work average. 

Figures 1 and 2 are isogram maps showing 
the estimated strontium-90 and cesium-137 
concentrations in milk over the entire country. 
The value printed beside each station is the 
monthly average concentration for that sta- 
tion. The isograms were developed by arbitrary 


interpolation between values for the individual 
stations. 





*The conversion factor is 1.18 milligrams K/pCi*K. 
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Figure 1. Strontium-90 concentrations in pasteurized milk, May 1965 
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Table 2. Average concentrations of stable elements and radionuclides in pasteurized milk, first quarter 1965 and May 1965 












































Calcium Strontium-89 Strontium-90 Cesium-137 Iodine-131 
(g/liter) (pCi/liter) (pCi/liter) (pCi/liter) (pCi/liter) 
Sampling locations 

First | Average| First | Average; First |Average| First |Average| First | Average 
quarter | for May | quarter | for May | quarter | for May | quarter | for May | quarter | for May 
Ala: IE oo cnntinnedninnsaaveee hin 1.19 1.19 <5 <5 19 17 55 50 0 0 
BE «a wnccccnededessbeusnetukewestaen 1.18 1.25 <5 <5 17 18 60 70 0 10 
Ariz: SERINE Ca ER aa ae 1.20 1.23 <5 <5 6 5 25 20 0 0 
Ark: EE MIS, 5 casts stunk bh aeded nationale e ia 1.18 1.15 <5 <5 34 41 70 65 0 0 
Calif: ESSERE PDS ORL LOREEN 1.26 1.18 <5 <5 7 10 35 35 0 10 
PD... .5.acGinawsdsewedeseeaaeadl 1.27 1.29 <5 <5 8 11 35 35 0 0 
C. Z: | RE REE SR ES ga, PRN 0 1.14 1.08 <5 <5 5 4 40 35 0 0 
Colo ES SEEIELON OTOL TO NOM Bes NEY SS 1.27 1.38 <5 <5 18 20 70 70 0 0 
Conn: SS EERE EN AE WO 1.12 1.10 <5 <5 16 14 90 80 0 0 
Del: IN. sian... a keidensiamiaienmeereitn henna 1.15 1.15 <5 <5 19 18 80 65 0 0 
D. C: IR ities teal cd bes Sharlene qin aecheian eed 1.17 1.16 <5 <5 17 18 60 0 10 
Fla: iri ictniisaaciigk hia gasenmasemelmed hina 1.18 1.18 <5 <5 13 12 160 185 0 0 
Ga a 1.19 1.14 <5 <5 26 31 90 85 0 0 
Hawaii Honolulu 1.18 1,22 <5 <5 ll yg 65 60 0 0 
Idaho Idaho Falls 1.21 1.24 <5 <5 21 18 110 100 0 0 
Ill: Chicago 1.12 1.15 <5 <5 17 17 90 80 0 0 
Ind: Indianapolis 1.19 1.16 <5 <5 17 19 75 55 0 0 
Iowa Des Moines 1.20 1.27 <5 5 22 25 60 60 0 30 
Kans Wichita 1.24 1.27 <5 <5 18 17 55 40 0 0 
Ky Louisville Bo 1.16 <5 <5 22 25 60 40 0 0 
La: New Orleans 1,23 1,21 5 <5 43 41 80 75 0 0 
Maine: Portland 1.14 1.12 <5 <5 22 22 135 130 0 0 
Md: Baltimore 1.16 1.15 <5 <5 18 21 65 0 0 
Mass: OE 1.16 1.13 <5 <i 23 24 140 130 0 0 
Mich: SIRT ier aR ere 1.15 1.15 <5 <5 16 18 85 80 0 0 
ERE RES 1.18 1.17 <5 <5 19 18 90 85 0 0 
Minn: Ee EE a 1,22 1.30 <5 10 26 26 90 100 0 10 
Miss: SL EEE OIE LLL II ED 1.25 1.17 <5 <5 34 31 60 50 0 0 
Mo: SS re 1,22 1.26 <5 5 22 2 60 45 0 40 
On eS Re es Be ae 1.25 1.28 <5 <5 17 19 50 45 0 10 
Mont: a et 1.25 1.34 <5 <5 18 20 95 90 0 20 
Nebr a a ae 1.25 1.21 <5 <5 18 22 50 50 0 10 
Nev: Re eee 1.20 1.33 <5 <5 9 10 40 45 0 0 
N. H: EOE A. 1.16 1.13 <5 <5 24 26 155 165 0 0 
N. J: , eR RARE A) 4 OS 1.13 1,12 <5 <5 16 15 70 0 0 
ae 1,22 1.25 <5 <5 12 10 45 35 0 0 
N. ¥: ET LE ee Sa eee Mo EE 1.11 1.09 <5 <5 17 18 110 105 0 0 
RSE PRE IOS * 1.12 1.13 <5 <5 19 21 105 100 0 0 
EAE RIN SE RE SET | 1.10 <5 <5 16 18 95 85 0 0 
N. C: IE icin ntinceucét6s ge anudaeaaeaeeeat 1.20 1.18 <5 <5 29 28 65 65 0 0 
DEE SiS nn nretncuneccnukns ehooheksuaunuiee 1.21 1.26 <5 <5 52 61 125 125 0 0 
Ohio REI PENI TON GO 1.16 1.13 <5 <5 17 18 70 45 0 0 
PRI See Fe aaa: 1.16 1,12 <5 <5 18 19 95 75 0 10 
Okla SS ERI AT TEES ER Te 1.18 1.13 <5 <5 21 20 55 45 0 0 
Ore: ne ee Se ace eatin 1,28 1,33 <5 5 20 25 100 90 0 0 
Pa: NS es a abies 1.16 1,14 <5 <5 17 20 65 0 0 
. (Si ois et sya eE 1.16 1.12 <5 <5 24 25 105 95 0 0 
P.R i i a a al 1.14 1.09 <5 <5 12 12 50 45 0 0 
R. i: | RR RE RSE eee 1.16 1.11 <5 <5 19 20 100 100 0 0 
8. C: ATE A RS A RAS EE 1.20 1.18 <5 <5 30 28 85 115 0 0 
8S. Dak: | EE ER TTS REE SS STEELE 1.03 1.10 <5 10 28 30 135 110 0 0 
Tenn: ETS SRS EE SE 1,22 1.22 <5 <5 31 32 70 60 0 0 
5 pe eee aes Seth eh SI 1.20 1.16 <5 <5 26 28 45 40 0 0 
Tex I a a ae a I ST ee ee 2 1.15 1.12 <5 <5 9 8 35 30 0 0 
GRE TIE IES PLE EE AION) BEIT 1.19 1.17 <5 <5 18 18 45 40 0 0 
Utah: SO era ae eee 1.30 1.44 <5 <5 25 30 125 130 0 0 
Vt: EEE EP eR, 1.12 1.13 <5 <5 21 20 120 110 0 0 
Va: ENR RR SR AEE SG ARs ere a ay 1.19 1.17 <5 <5 21 21 60 65 0 10 
Wash Ee ree rer is ey oe ORE RED Meas 1.26 1.31 <5 <5 23 29 90 110 0 0 
a cll os Saif oe aiials en ed eate pe aie ae 1,28 1.29 <5 <5 26 27 100 95 0 0 
W. Vaz ESE SOR Sh CARTS 1.18 1.14 <5 5 16 23 50 40 0 10 
Wis: | SSE SO W'S EEE Re 1.20 1.16 <5 <5 14 16 100 95 0 10 
Wyo: OS ES Er I, Ee HSER 1.25 1.25 <5 <5 13 15 65 65 0 0 
IT EI LLL 1.19 1.19 <5| <5 | 19.9] 21.0 79 | 74 | 0 3 








® Results of barium-140 analyses all zero. 
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Figure 2. Cesium-137 concentrations in pasteurized milk, May 1965 


The distribution of monthly average stron- 
tium—90 concentrations as observed in pas- 
teurized milk for December 1964 through May 
1965 is presented in table 3. The maximum 
monthly average concentration of strontium-— 
90 was 61 pCi/liter, observed at Minot, North 
Dakota. This level is within the lower half of 
Range II as defined by the Federal Radiation 
Council (20-200 pCi/liter). The average 
monthly strontium-—90 concentrations in pas- 
teurized milk from selected cities in the sam- 
pling program are presented in figure 3. 


Table 3. Frequency distribution of strontium-90 con- 
centrations in milk at PMN stations, December 1964-May 
1965, and May 1964 





| Number of stations 





























Strontium-90 | 
(pCi/liter) 1964 | 1965 | 1964 
Dec Jan Feb | Mar | Apr | May | May 
| ee 
Se 8 6 3 | 5 5 | 4 3 
ah ipceubicera 29 32 31/ 29/ 23] 26 8 
NS ie ee 20 19 22 au 27 | 25 20 
eon 4 4 5 6 5 5 20 
ES ae | 2 1 2 1 2 2 6 
ee 0 1 0 1 0 0 4 
seers 0 0 0 0 1 1 1 
ce cca dnce | 0 0 0 | 0 0 0 1 
| 














The Network average cesium-137 concen- 
tration in milk for May 1965 was 74 pCi/liter 


484 


as compared to 82 pCi/liter in April 1965. The 
maximum monthly average concentration in 
pasteurized milk was 185 pCi/liter, observed at 
Tampa, Florida. The distribution of monthly 
average cesium-137 concentrations in milk 
for December 1964 through May 1965 is pre- 
sented in table 4. 


Table 4. Frequency distribution of cesium-137 concen- 
trations in milk at PMN stations, December 1964-May 
1965, and May 1964 


























Number of stations 

Cesium-137 

(pCi/liter) 1964 | 1965 | 1964 
) 

Dec Jan Feb | Mar | Apr | May | May 
a 9 11 8 9 7 17 2 
| ee 38 38 38 36 35 31 16 
PMWEED. cn wncccunace 14 12 15 16 18 13 17 
ESTES 2 2 2 2 3 2 23 
l,l Se 0 0 0 0 0 0 3 
_ eee 0 0 0 0 0 0 2 





The decrease in radionuclide concentrations 
in milk observed during January through May 
1965 can be expected to continue in the ab- 
sence of atmospheric nuclear testing. This 
trend is in agreement with concentrations ob- 
served from March 1960 through 1964 (2, 3). 

Perusal of 1965 sampling results indicates 
no evidence of the anticipated “spring rise” in 
strontium—90 or cesium—137 concentrations in 
pasteurized milk. 
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During May 1965, iodine-131 was observed 
in weekly milk samples at 19 sampling 
stations (table 5). The maximum concentration 
observed was 220 pCi/liter on May 28, 1965. 
The levels of iodine-131 observed were such 
that only 13 stations exhibited monthly aver- 
ages greater than the detection limit of 10 
pCi/liter. The highest monthly average, 40 
pCi/liter, observed in Kansas City, Missouri, 
was within Range II as defined by the Federal 
Radiation Council (10-100 pCi/liter). The 
presence of iodine-—131 in pasteurized milk 
during May 1965 is presumed a consequence 
of the mainland China atmospheric nuclear 
test of May 13, 1965 (10:00 p.m. EDT). 
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Table 5. Occurrence of iodine-131 in 
pasteurized milk, May 1965 


(Concentration in pCi/liter) 
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Sampling location 
24 | 25 | 26 | 27 | 28 29 | 30 | 31 
Alaska RE ES 30 
Calif: Sacramento. --_--.--.-- 40 
D.C. Washington --------.- 40 
Hawaii: Honolulu__...----.-- 20 
ll: aay oe sedi es 20 
Iowa Des Moines. ....---- 170 
Kans | TE 30 
Minn Minneapolis-_-------- 60 
Mo: Kansas City.-.-..--- 220 
eS 50 
Nebr: ER RE 70 
N.Y: DG cLhicncotaes 20 
kh "a RRS 30 
Ohio: oS eae 60 
8. Dak: Rapid City.......-.. 20 
Tex: | ESET 20 
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Figure 3. Strontium—90 concentrations in pasteurized milk, 1961—May 1965 
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2. California Milk Network 
January-March 1965 


State of California 
Department of Public Health 


Surveillance of specific radionuclides in milk 
is one phase of California’s Department of 
Public Health program of radiation control. 
This milk monitoring function has been con- 
ducted at 8 milksheds since January 1960 by 
the Department’s Bureau of Radiological 
Health, a constituent of the Division of En- 
vironmental Sanitation. Since the addition of 
the Del Norte and Mendocino milksheds to the 
program in March 1962, weekly, biweekly, or 
monthly sampling of pasteurized milk has been 
conducted at 10 major milksheds (see figure 
4). The original sampling locations were chosen 
by the State Department of Agriculture as 
being representative of milk consumed by a 
high percentage of the population of the State. 











Idaho 





Nevada 









20 60 801 
Scale in Miles 











Figure 4. California milksheds 


Analytical procedures 


After precipitation of the proteins with 
trichloroacetic acid, strontium is precipitated, 
scavenged, and beta counted in a low-back- 
ground counter. After a two-week ingrowth 
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CONCENTRATION (pCi/liter) 


period, the yttrium—90 is precipitated from the 
radiostrontium fraction and beta counted. 
Strontium-—90 is determined from the yttrium— 
90 results; strontium—89 is determined by dif- 
ference. 

Potassium—40, iodine-131, cesium-—137 and 
barium-140 in whole fluid milk are determined 
by gamma-scintillation spectroscopy using a 
sodium iodide crystal. A normal counting time 
of 100 minutes is used. The stable potassium 
content of milk (g/liter) may be estimated by 
multiplying the potassium—40 concentration 
(pCi/liter) by 1.18 x 10—*. A more complete 
description of the laboratory equipment and 
procedures has been published earlier (4). 


Results 


The monthly calcium and radionuclide con- 
centrations in California pasteurized milk are 
given in table 6 for the period January—March 
1965. As has been previously noted the Del 
Norte sample differs significantly from the 
network average. A description of the various 
California milksheds was presented earlier 
(5). Radiostrontium was discussed in detail 
previously (6). The presence of strontium—89 
in Del Norte and Humboldt counties is con- 
sistent with an apparent deposition of fresh 
fission products during October-November 
1964, which was discussed previously (6). 

Network average strontium—90 and cesium— 
137 concentrations are presented graphically 
in figure 5. Superimposed upon normal sea- 
sonal variations is a decreasing trend since the 
peak which occurred in the spring of 1963. 
This peak resulted from 1961 and 1962 atmos- 
pheric nuclear testing. This downward trend 
can be expected to continue with the cessation 
of atmospheric nuclear testing. 
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Figure 5. Radionuclides in California pasteurized milk 
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Table 6. Stable elements and radionuclides in California milk, January-March 1965 








Element and month Del Fresno Hum- Los Mendo- Sacra- San Santa Shasta | Sonoma | Average 
Norte boldt Angeles cino mento Diego Clara 
Calcium (g/liter) 
| ERATE ES SER sre 1.31 1.2 1.12 1.15 1.19 1.17 1.38 1.10 
SEL te Be Rak. 1.31 1.26 1.25 1.13 1.25 1.26 1.17 1,18 1.18 1.23 1.22 
EEE REE F ERE 1 1.20 1.21 Liv 1.12 1.16 1.20 1.18 1.18 
Potassium-40 (pCi/liter) 
SE RRR ISTE SENS 1,130 1,170 1,180 1,190 1,400 1,200 1,280 1,200 1,180 1,170 1,210 
ee ae 1,140 1,260 1,200 1,230 1,280 1,220 1,250 1,450 1,180 1,340 1,260 
Paar oncia nce mendsirindae waa acted 1,130 1,160 1,200 1,160 1,310 1,230 1,290 1,370 1,200 1,170 1,220 
Strontium-89 (pCi/liter) 
[eS ee 17 NA ND NA NA NA NA NA NA NA -— 
REC EEE 10 NA ND NA NA NA NA NA NA NA — 
EEE IR ETT 8 NA 5.3 NA NA NA NA NA NA NA — 
Strontium-90 (pCi/liter) 
a a 54 5.6 10. 4.4 6.3 6.1 5.2 4.9 9.0 9.8 11.6 
EEE EC 41 §.7 12.8 5.4 8.7 5.6 4.2 4.4 8.3 11.8 10.7 
SEs a those wana maeens abe 39 8.5 4.1 10.6 8.4 4.3 8.5 9.5 10.4 11.6 
Cesium-137 (pCi/liter) 
SS ER eae 254 33 65 26 28 37 27 24 47 41 58 
EE RRS AT SLL 165 37 69 33 40 36 23 38 41 26 50 
IES os oki sk nd aaa rine pil 106 38 55 27 33 42 21 37 44 60 46 






































* No significant amounts of iodine-131 or barium-lanthanum-140 in samples for this period were found. 


Key to symbols: NA—indicates no analysis. 
ND— indicates below detectable level. 


Previous coverage in Radiological Health Data: 


Period 
July-September 1963 





October-December 1963 


January—March 1964 
April-June 1964 
July-September 1964 


October-December 1964 


Issue 

March 1964 
June 1964 
September 1964 
December 1964 
March 1965 
June 1965 








3. Michigan Milk Network 
November 1962—December 1964 


Division of Occupational Health 
Michigan Department of Health 


The Michigan Department of Health began 
sampling pasteurized milk for radionuclide 
analyses in November 1962. Under this pro- 
gram, weekly pasteurized milk samples are 
collected in the seven major milk producing 
areas in the State: Charleviox, Detroit, Grand 
Rapids, Lansing, Marquette, Monroe, and Sag- 
inaw (figure 6). Dairy samples within each 
area are composited in proportion to sales 
volume. 


Analytical procedures 


The resultant samples are analyzed weekly 
for strontium—90, iodine—131, cesium—137, po- 
tassium—40, and barium-—lanthanum-140. The 
analytical procedure for strontium—90 is based 
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upon ion exchange methods. Cations are eluted 
from the ion exchange resin with a sodium 
chloride solution. Subsequently calcium and 
strontium are separated using a nitric acid 
method. The strontium is scavenged from the 
rare earths and set aside for a two-week 
yttrium-90 ingrowth. The yttrium—90 is then 
separated and counted in a low-background 
beta counter, after which the strontium-90 is 
calculated. 

Iodine—-131, cesium—137, potassium—40, and 
barium—lanthanum-140 concentrations are de- 
termined by gamma-scintillation spectroscopy. 
The counting system consists of a 4 x 4-inch 
sodium iodide (thallium-activated) crystal 
detector and a 400-channel pulse-height ana- 
lyzer. 

The minimum levels of detectability are as 
follows: strontium-90, 9 picocuries per liter; 
cesium-—137, 5 picocuries per liter; iodine—131, 
14 picocuries per liter; potassium—40, 80 pico- 
curies per liter; and barium—lanthanum-140, 
4 picocuries per liter. 
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eZ =)... ar Results and discussion 
Wz Tables 7 through 13 present the monthly 


average radionuclide concentrations in Michi- 
gan pasteurized milk for the period November 
1962 through December 1964. The results are 
given for the seven major milk producing areas 
in the State. 

During this period iodine-131 and barium— 
lanthanum-140 concentrations in general re- 
mained below detectable levels. 

In order to visualize general trends in 
strontium—90 and cesium-137, monthly aver- 
divine , fo. age concentrations are presented graphically 

in figure 7. Strontium—90 and cesium—137 con- 
centrations increased in the spring of 1963 








Z ia following atmospheric nuclear testing. Stron- 

: ounoures j) | tium-90 concentrations reached a peak in the 

aceon Qussne p spring of 1964. Cesium-137 concentrations 

PNT eT Z, mogh reached a.peak in the summer of 1963 and have 
eases F ZZ, decreased since that time. 








ee LAL ttt hte 








Figure 6. Michigan milk sampling stations 


Table 7. Radionuclides in Charlevoix milk, November 1962-December 1964 














Radionuclide concentrations, pCi/liter 
Month and year 
Potassium-40 | Strontium-90 Iodine-131 Cesium-137 Barium- 

lanthanum-140 

1962 
Novemb:r NS NS NS NS NS 
DN Cc cacnenedacdkadmnd NS NS NS NS NS 

1963 
CO See er ere 1,210 NA <20 96 0 
0 EEE aa 1 ,360 NA <20 73 0 
SE aera 1 ,320 NA <20 82 1 
Ns. S sain did nica wai Sadie eR 1 ,300 NA <20 81 1 
Ere eee Pre 1 ,320 NA <20 1 
DE cea an cnddeneadndawneee 1 ,260 NA <20 148 1 
a rec wed aa aninaseas 1,280 21 <20 189 1 
NR A. x crernwan banca wae ns 1,270 16 <20 195 2 
EEE: 1,280 20 <20 172 5 
a Pee 1,270 15 <20 146 8 
SS SEE 1 ,260 17 <20 155 8 
ne 1 ,360 19 <20 170 3 

1964 
Ee 1,280 20 <20 167 5 
NEN oad wages duce adualbe ai 1,330 25 <20 166 1 
eee eee 1,290 23 <20 168 4 
OT EO ar ee 1,340 21 <20 174 2 
| ee eae 1,310 24 <20 150 2 
DE cca tesbicnteuLaceeeuon 1,300 25 <20 153 1 
Dt < dsc lulesausemevhasnaae 1,300 20 <20 163 3 
EE SESS 1,340 18 <20 95 1 
SE eee tee 1,210 18 a<l4 86 2 
RRS eee NS NS NS NS NS 
OS See 1 ,360 19 <14 90 9 
0 eer ee | 1 ,360 NA <14 86 0 

















® Minimum detectable level reduced by recalibration of instrument in September 1964. 
Key to symbols: NS—no sample collected 
NA—no analyses 
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Table 8. Radionuclides in Detroit milk, November 1962-December 1964 





Month and year 


Radionuclide concentrations, pCi/liter 











Potassium-40 | Strontium-90 Iodine-131 Cesium-137 Barium- 

lanthanum-140 

1962 
Re 1,240 NA 60 70 8 
RES AR 1,300 NA 24 72 1 

1963 
LE LTO OLE 1,310 NA <20 73 0 
EN acta iensinktunwd 1,330 NA <20 80 0 
ETE LESTE LTS: 1,360 NA <20 69 5 
ER. AE 1,310 NA <20 73 0 
iis hinits 0 Guicicaa aa untae ween 1,320 NA <20 85 1 
ERTS SG DENN 1,230 NA <20 112 2 
Occitan iinet aletdl 1,330 14 <20 120 1 
RSG, CRRA 1,310 14 <20 145 0 
0 EEA 1,280 13 <20 125 7 
SS 1,280 10 <20 108 3 
EES ra 1,330 11 <20 113 5 
i eee 1,340 13 <20 125 1 

1964 
0 TENTED LED 1,310 16 <20 128 2 
SDAA OIE 1,270 19 <20 126 2 
a ee ait 1,360 18 <20 126 1 
RRR SESE: 1,240 17 <20 123 3 
ERE Ree 1,280 19 <20 120 2 
RPDS HS. 59 SSC eS: 1,330 16 <20 112 1 
id. indi ain gmetad tana 1,280 17 <20 120 1 
I ni tale ate 1,310 17 ‘<20 74 1 
Se 1,200 14 a <14 55 1 
RSS RRS a NS NS NS NS NS 
RRS SRE ET 1 ,330 12 <14 60 0 
ES Se ae 1,360 NA <14 67 0 

















® Minimum detectable level reduced by recalibration of instrument in 


Key to symbols: NS—no sample collected 
NA—no analyses 


September 1964. 


Table 9. Radionuclides in Grand Rapids milk, November 1962-December 1964 





Radionuclide concentrations, pCi/liter 











Month and year 
Potassium-40 | Strontium-90 Iodine-131 Cesium-137 Barium- 
lanthanum-140 
1962 

SRA ee NS NS NS NS NS 
Ps cccusedeaemaans 1,320 NA <20 64 1 
1,300 NA <20 71 0 

1,310 NA <20 65 1 

1,350 NA <20 69 4 

1,320 NA <20 66 1 

1,400 NA <20 85 0 

1,300 NA <20 113 1 

1 ,260 22 <20 139 1 

1,300 16 <20 146 0 

1,330 13 <20 128 4 

1,290 13 <20 124 6 

1,280 12 <20 125 5 

1,330 14 <20 137 1 

1964 

TEI EEL CTE TE 1 ,330 19 <20 134 3 
Co Eee 1,290 18 <20 137 2 
RR ee 1,320 18 <20 139 2 
aes 1,310 18 <20 134 2 
| ERE RS 1,310 22 <20 133 0 
PE nectdatniithwadsen tad 1,280 21 <20 128 2 
ey Ly eee ere 1,270 20 <20 118 3 
i oa Te 1,350 16 <20 84 1 
September 1,180 17 a <14 66 1 
October NS NS NS NS NS 
November 1,370 18 <14 70 1 
December 1 ,360 NA <14 71 0 























® Minimum detectable level reduced by recalibration of instrument in September 1964. 
Key to symbols: NS—no sample collected 
A—no analyses 


September 1965 
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Table 10. Radionuclides in Lansing milk, November 1962-December 1964 





Month and year 


Radionuclide concentrations, pCi/liter 











Potassium-40 | Strontium-90 Iodine-131 Cesium-137 Barium- 

lanthanum-140 

1962 
RE SS Se re 1,250 NA 48 61 4 
SS AS eee eee 1,300 NA <20 61 2 

1963 
ES EE ROE ORS 1,350 NA <20 61 1 
RN on a a aa 1,390 NA <20 57 0 
BSR Ee eRe 1,310 NA <20 61 1 
a ees ae 1,350 NA <20 59 1 
| RR eRe: Ee RY, IEE ee 1,300 NA <20 81 3 
rR ees ey ae 1,310 NA <20 107 0 
ES 7 ee 1,290 14 <20 114 3 
| SS Pre 1 ,220 20 <20 124 6 
eee 1,330 12 <20 109 2 
RE SS Rees 1,330 12 <20 99 8 
RE ee 1,300 10 <20 112 2 
RS Sa ep ree 1 ,330 14 <20 113 5 

1964 
0 EL LOL ere 1,280 15 <20 121 3 
SERS ee 1,280 17 <20 118 4 
SER a ee 1,330 21 <20 123 1 
EE ee rene 1,340 18 <20 121 2 
SESS A ae 1,300 19 <20 114 1 
_ RES TRO AS eee 1,240 20 <20 108 3 
a ee eRe 1,310 15 <20 114 1 
(ER ne Pr ee 1,340 17 <20 73 1 
EERE ree 1,210 15 s <14 53 1 
ee a aes NS NS NS NS NS 
NT a. 1,350 17 <14 59 1 
DE as Siete oad xeawend 1,410 NA <14 68 0 

















® Minimum detectable level reduced by recalibration of instrument in September 1964. 
Key to symbols: NS—no sample collected 
NA—no analyses 


Table 11. 


Radionuclides in Marquette milk, November 1962-December 1964 





Month and year 


Radionuclide concentrations, pCi/liter 








, ‘ , : Barium- 
Potassium-40 | Strontium-90 Iodine-131 Cesium-137 |). nthanum-140 
1962 
EOD Ee ee ee NS NS NS NS NS 
eae NS NS NS NS NS 
1963 
FED ERODE Pe ea re 1,290 NA <20 110 3 
Baa 1,340 NA <20 149 0 
so inesin: inessaeh hadita dace oubneedl NS NS NS NS NS 
Ait 4 Sits tain celica eneioltaed 1,340 NA <20 137 1 
Ts et ee ae al 1,330 NA <20 158 1 
REN FEES ON 1,370 18 <20 257 0 
a en ee 1,270 14 <20 368 5 
OT SESE arene 1,290 27 <20 311 6 
0 SS ee ee ee 1,250 30 <20 295 8 
TEENIE iS SE eR 1,240 18 <20 233 . 6 
CO EEE 1 ,320 28 <20 232 10 
EE ee 1,340 35 <20 254 7 
1964 
CE Poe 1 ,350 37 <20 263 5 
ESS I aes meee 1,310 40 <20 257 7 
ERR 1,330 43 <20 267 5 
I Gis Cas ek ote lok ge waa ei 1,340 22 <20 274 0 
AIEEE eS 1,330 41 <20 249 1 
Ss a ee eae 1,310 NA <20 249 5 
(EEE SEN, RT eee 1,320 38 <20 220 6 
| ERTS Ree 1,300 33 <20 149 2 
SE 1,180 30 a<14 126 8 
TS eae: NS NS NS NS NS 
ee ee eee 1 ,360 NA 20 128 8 
EERE RN 1,340 NA <14 150 1 




















® Minimum detectable level reduced by recalibration of instrument in September 1964. 
Key to symbols: NS—no sample collected 
NA—no analyses 
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Table 12. Radionuclides in Monroe milk, November 1962-December 1964 











Radionuclide concentrations, pCi/liter 
Month and year ; 

Potassium-40 | Strontium-90 Todine-131 Cesium-137 me 40 

1962 
ERR ee NS NS NS NS NS 
EIEIO TIO MOE NS NS NS NS NS 

1963 
pO EE ee ee 1,250 NA <20 50 1 
a ae 1,280 NA <20 53 1 
ie EERE AN, RE Ea 1,320 NA <20 54 1 
SEE I SEEN 1,320 NA <20 55 1 
| Sa ee ae ee ee 1,310 NA <20 63 1 
PEERS LES SES IES 1 ,320 NA <20 86 0 
SS Ses eee ee 1,290 11 <20 87 1 
BE FE CCC REST OS 1,230 16 <20 85 2 
a oe a 1,250 7 <20 65 3 
iS RE ERE. 1 ,250 8 <20 69 3 
a 1,310 7 <20 77 9 
SE act emnmibias nee 1,320 9 <20 79 1 

1964 
OO OLLI AP DOP 1,330 15 <20 93 2 
REIS AT is eee 1 ,260 11 <20 84 1 
RN 5 a acti atte acistilab eee andianeiad 1,270 11 <20 84 1 
RE SERE Soe eR era 1,280 12 <20 85 1 
IE .enieuhtrdicnniug cena micdiidelons 1,270 14 <20 87 0 
SE 2 wid ca dowaaninntieeaetane 1,270 16 <20 102 2 
pS RS Spe ener a NS NS NS NS NS 
CE SEES IIE EDA 1,350 12 <20 56 0 
IID 0 acclaleatestneteraoiie 1 ,230 14 a <14 43 1 
EE LTA IEE: N NS NS NS NS 
REIS TSE LLORES. 1 ,340 13 15 47 0 
EEE EE IT 1,370 NA <14 50 0 




















® Minimum detectable level reduced by recalibration of instrument in September 1964. 
Key to symbols: NS—no sample collected 
NA—no analyses 


Table 13. Radionuclides in Saginaw milk, November 1962-December 1964 











Radionuclide concentrations, pCi/liter 
Month and year i 

Potassium-40 | Strontium-90 TIodine-131 Cesium-137 ea 

1962 
REELED OCP A SA OD NS NS NS NS NS 
a eee ; NS NS NS NS NS 

1963 
EE RE a oa 1,240 NA <20 64 1 
ae 1,240 NA <20 71 3 
Ne go ee og ae 1,370 NA <20 68 0 
EEE ESPN 1,300 NA <20 60 2 
REARS RE OE 1 ,320 NA <20 71 0 
Pn vsehademsibbada danmmwaan 1,330 NA <20 109 1 
a ae 1,330 15 <20 132 1 
Rite = oo ke 1,350 11 <20 143 3 
OE Eas 1,290 13 <20 134 3 
RPE TR IRE ee 1,300 12 <20 122 5 
i oe ahaa 1,280 12 <20 134 5 
SS ate gin aie Sree 1,310 12 <20 143 2 

1964 
OPER Te 1,330 15 <20 144 1 
CO ea 1,300 17 <20 144 2 
RE Ae RES 1 ,290 19 <20 151 2 
Sa 1 ,320 18 <30 144 0 
REE SERS EES 1 ,280 18 <20 136 0 
NEES ORI AAI. 1,310 17 <20 125 0 
ol tg a eh gid eankdenel 1,330 15 <20 109 1 
RFE He # 1,340 15 <20 78 0 
POOR. ccrcsiccciendavanew 1,170 13 a <14 55 1 
EEE PSION NS NS NS NS NS 
SS REE 1,340 12 <20 58 0 
ae 1 ,360 NA <14 68 0 




















® Minimum detectable level reduced by recalibration of instrument in September 1964. 
Key to symbols: NS—no sample collected 
NA—no analyses 
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Figure 7. Monthly average concentrations of strontium—90 and cesium—137 
in Michigan milk, 1962-1964 
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4. Pennsylvania Milk Network 
January-March 1965 


Bureau of Environmental Health 
Pennsylvania Department of Health 


Samples of pasteurized milk are routinely 
collected from 10 major milk consumption 
areas throughout Pennsylvania (figure 8). Two 
samples per week are collected in Philadelphia 
and Pittsburgh, while weekly composite sam- 
ples are collected from the other eight stations. 
At each sampling location subsamples are col- 
lected from the major duties supplying the 
area and are composited in proportion to the 
amount of milk processed by each dairy. This 
composite is then sent to the Radiation Labor- 
atory of the Division of Occupational Health 
in Harrisburg where the weekly samples are 
combined for monthly analyses. Strontium—90 
analyses have been carried out since April 
1963. 

The chemical separation technique for stron- 
tium-90 is essentially an ion exchange method 
described by Porter, et al. (7). One liter of 
milk is passed through an ion exchange col- 
umn; yttrium—90 is eluted from the resin and 
is counted in an automatic low-background 
proportional counter. 


The January to March average strontium—90 
levels in pasteurized milk are shown in table 
14 and presented together with earlier network 
results in figure 9. 





MONTHLY NETWORK AVERAGES 


CONCENTRATION (pCi/liter) 








. 
serena See wr 
ade dedisace alas 


1965 





Figure 9. Radionuclide concentrations in 
Pennsylvania milk 


Iodine-131, cesium-137 and potassium—40 
concentrations are determined by gamma-scin- 
tillation spectroscopy. The resultant gamma 
spectra are processed using a matrix system 
of analysis. All iodine-131 levels were below 
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Figure 8. Pennsylvania milk sampling stations and milk consumption areas 


September 1965 


493 








the minimum detectable concentration of 10 
pCi/liter during January-March 1965. Ces- 
ium-137 and potassium—40 results are given 
in tables 15 and 16, respectively. 


Table 14. Strontium-90 concentrations in Pennsylvania 
milk (pCi/liter), January-March 1965 

















Sampling location January February March 
I ad nai cn dak a vk aabdiiaen anciiicie 26 24 24 
SRS I See 23 18 15 
ic acl gin oid cece ee sede nee Nhe ils 20 18 22 
EE ee 20 16 18 
ERS Se renee ee 23 22 17 
Sa eee 20 19 20 
RS ee 21 22 25 
SSE 26 26 25 
EELS ae 24 20 18 

ee eee 19 17 17 
ee ee 23 20 20 








Table 15. Cesium-137 concentrations in Pennsylvania 
milk (pCi/liter), January-March 1965 




















Sampling location January February March 
ee ee 112 107 111 
i aR RP IR Salar 106 101 96 
etc, Seatintthr iaas aialaliay a iia 143 153 172 
RFR ERR al eee 129 124 245 
0 SES eee 102 94 85 
PPE ae 95 96 173 
CC EE eee 127 126 126 
ES a cid scan een te eaneietab-a hs 124 112 121 
rere 92 132 137 
. aE PE 95 111 121 
State average......-..-....-. 112 116 139 





Table 16. Potassium-40 concentrations in Pennsylvania 
milk (pCi/liter), January-March 1965 




















Sampling location January February March 
en ea 1,044 1,124 875 
| REE Se 1,140 1,054 900 
EE ee aie 1,113 1,116 1,308 
nee ee 1,156 1 ,046 1,600 
EE eet aa 1,088 1,150 1 ,000 
SSS er eee 1,051 1,038 1,781 
Snes 1,094 1,076 900 
ES =e 1,127 1,077 928 
ee ne 890 1,102 1,102 
SRN SREY Rae * 979 1,129 1,129 
ee ee 1 ,068 1,091 1,152 





Previous coverage in Radiological Health Data: 


Period Issue 


September 1962—November 1963 March 1964 
December 1963—March 1964 July 1964 
April-June 1964 October 1964 
August-September 1964 February 1965 
October-December 1964 June 1965 
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5. Radiostrontium in milk® 
January-March 1965 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


In 1954 the Health and Safety Laboratory 
began monitoring strontium-90 in liquid 
whole milk in New York City to estimate the 
dietary contribution from ingestion of radio- 
strontium in milk. Subsequently, powdered 
milk monitoring was initiated at Perry, New 
York (1954), and at Mandan, North Dakota 
(1955). Liquid whole milk monitoring was 
started in Honolulu, Hawaii, in August 1959. 

The New York City sample is a monthly 
composite of pasteurized milk purchased daily 
in quart containers at retail stores. Five large 
dairies are represented in the sample. The 
Honolulu -samples are monthly composites of 
quart samples of pasteurized milk collected 
weekly. Samples from two diaries are analyzed 
and the results are averaged. The Mandan and 
Perry samples are monthly composites of pow- 
dered milk collected in 5-pound lots from 
plants in each city. The Mandan sample is 
powdered buttermilk used in cattle feeds. Be- 
cause of its protein and fat content, this but- 
termilk powder is used primarily as a milk 
replacer or feed supplement for calves. The 
Perry sample is powdered whole milk used for 
human consumption. The source of the Hono- 
lulu milk is a herd on the island of Oahu where 
the cows are on pasture throughout the year. 


Results and discussion 


The calcium and strontium—90 concentra- 
tions in liquid whole milk are presented in 
table 17, and the strontium—90 data are plotted 
in figure 10. The general decreasing trend noted 
throughout 1964 reflects the traditional spring 
peak which is also apparent: for January 
through March 1965. 

The powdered milk (table 18) and powdered 
buttermilk (table 19) samples also displayed 
a spring peak in strontium—90 concentrations 
(figure 11). The general decreasing trend in 
strontium—90 levels can be expected. 





* Data summarized from “Fallout Program Quarterly 
Summary Report, HASL-161,” available from Clear- 
inghouse for Federal Scientific and Technical Infor- 
mation, CFSTI, 5285 Port Royal Road, Springfield, 
Virginia 22151. Price $4.00. 
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Table 17. Strontium-90 and calcium in 
liquid milk, January-March 1965 

































































































































ad Sampling stations Calcium Strontium-90 | Strontium-90/ 
3 and periods concentration | concentration | calcium ratio 
= (g/liter) (pCi/liter) (pCi/g Ca) 
3 “Fr 4 
z New York City 
. = x- (averages): 
rf z 7 Bisbisscslileeeds 11 
id Fs} NEW YORK CITY a 8.0 
| 3 961-222 022LTL2- 6.7 
© 20+ 4 RR saab 12 
1€ ® Vv | Ripe beret 26 
>. 3 li anninsieseand 23 
Zz 10 ; H % Sn, 4 
re) é toe a January 1965__-_-.--- 1.03 21.4 20.8 
d 5 we en an frat ie Ty en files February 1965__.._-- 1.02 18.4 18.0 
Ww eaten ee Ce lied March 1965_.____--- 1.01 21.4 21.1 
° PUTTTETE TTT rere rrr eer ee eee eee eee eee eee rrr rrr rrr es 
ba, 1960 1961 1962 1963 1964 1965 Honolulu, Hawaii 
(averages): 
SEA? 5.0 
1s —  ingeaairtineseaate 3.2 
‘ Figure 10. Strontium—90 in liquid milk samples oo ~------------ . ; 
; k y iti caeidacett 8.0 
ly It is noted that strontium—90 concentrations 1964... - Ba >. 8.6 
ly in powdered milk and liquid whole milk are January 1965... .- 1.04 8.2 7.9 
Tage ebruary 1965-_---.- ° ° ¢ 
se comparable when it is assumed that 0.1 kg of March 1965... -.-- 1.00 8.8 8.9 
1€ powdered milk is used to prepare 1 liter of 
of liquid milk. 
dd 
1d Table 18. Strontium-90 and calcium in 
i powdered milk, January-March 1965 
id ] 
V- Sampling station Calcium Strontium-90 | Strontium-90/ 
and periods concentration | concentration | calcium ratio 
m (g/kg) (pCi/kg) (pCi/g Ca) 
. 1300 
1S » 
. Pety, . (averages): 8.0 
" eyes 4 Reapers ‘ 
me po a in 6.5 
t- milk is used to prepare | liter of SESS SS 6.2 
liquid milk. alae 11.1 
ik a 4 ss cecal 21.6 
SEAR ESC. 20.4 
1e 
1000 - 4 January 1965... -- 9.33 166 17.7 
yr t February 1965_---- 8.51 121 14.2 
; March 1965_-_-_---- 8.73 166 19.0 
0- : ma J 
e 3 
r. ¥ e00}- 4 
z Table 19. Strontium-90 and calcium in 
ee . powdered buttermilk, January-March 1965 
z 
A- 2 so — Sampling station Calcium Strontium-90 | Strontium-90/ 
, ° and periods concentration | concentration | calcium ratio 
n re (g/kg) (pCi/kg) (pCi/g Ca) 
d = 00 4 SR ee oe somes 
d 2 Mandan, N. Dak. 
; z (averages): 
5 = _ eae 26 
| a octal 15 
8  Neaipepangatevthaets 9.4 
4 3 
d F- wanoan. norm oacor . , geen 58 
(Powdered butterm: |k) t Se 62.7 
d ae j af \ 7 January 1965_--- -- 10.8 oe ay 
P oe e February 1965----- 10.4 5 50. 
d fee \V March 1965______- 10.8 699 61.8 
100 2 4 
1S = 
n Shh TTTTTTTTTTTT TTT eee ee eee eee eee 
1960 1961 1962 1963 1964 
Figure 16. Sentium-$0 in powdered sith somples Recent coverage in Radiological Health Data: 
ly Period ' Issue 
r- April-June 1963 January 1964 
r- July-September 1963 April 1964 
4 October—December 1963 July 1964 
Figure 11. Strontium—90 in powdered milk samples January—December 1964 June 1965 
a September 1965 495 








6. Canadian Milk Network* 
May 1965 


Radiation Protection Division, Department of 
National Health and Welfare, Ottawa, Canada 


The Radiation Protection Division of the 
Department of National Health and Welfare 
began monitoring milk for strontium—90 in 
November 1955. At first, analyses were carried 
out on samples of powdered milk obtained 
from processing plants. However, since Janu- 
ary 1963 liquid whole milk has been analyzed 
instead. With this change, more representative 
samples of milk consumed can be obtained, and 
milk sampling locations (figure 12) can be 
chosen in the same areas as the air and pre- 
cipitation stations. At present, the analyses 
include determinations of iodine—131, stron- 
tium-—89, cesium—137, and strontium—-90 as 
well as stable potassium and calcium. 

The milk samples are obtained through the 
cooperation of the Marketing Division of the 
Canadian Department of Agriculture. At each 
station samples are collected three times a week 
from selected dairies, combined into weekly 
composites, and forwarded to the radiochemi- 
cal laboratory in Ottawa. The contribution of 





‘This report was prepared from information and 
data in the June 1965 monthly report, “Data from 
Radiation Protection Programs,” Canadian Department 
of National Health and Welfare, Ottawa, Canada. 


each dairy to the composite sample is directly 
proportional to its volume of sales. In most 
cases a complete sample represents over 80 
percent of the milk processed and distributed 
in the area. Several of the weekly samples are 
randomly selected and analyzed for iodine—-131. 
The results of the spot checks for iodine—131 
will not be reported unless there is evidence 
that the levels are rising. A monthly composite 
of the samples is analyzed for strontium—90, 
cesium-137, and stable potassium and calcium. 


Analytical methods 


Radiochemical methods are used for the ana- 
lysis of iodine-131 (8). For the analysis of 
radiostrontium, carrier strontium is added to 
a one-liter sample of milk, and the milk is then 
placed in a tray lined with a polyethylene 
sheet and evaporated under infrared lamps. 
The residue is ashed in a muffle-furnace at 450 
degrees C., and dissolved in dilute nitric acid; 
strontium is separated by fuming nitric acid 
precipitation. The combined strontium—89 and 
strontium-90 are determined by counting in a 
low-background beta counter. Strontium—90 is 
determined separately by extracting and count- 
ing its yttrium—90 daughter, while strontium— 


'89 is estimated by difference from the total 


radiostrontium measurement. Appropriate cor- 
rections are made for self-absorption and 
counter efficiency at all stages. Calcium is 
determined by flame photometry. 
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Figure 12. Canadian milk sampling stations 











496 Radiological Health Data 








se —_— Sry Sv a 





Cesium-137 is determined by gamma spec- 
troscopy using a scintillation crystal and a 
multichannel pulse height analyzer. A sample 
consisting of 4.5 liters of milk is placed in a 
sample tray constructed in the form of an 
inverted well to accommodate the 5- x 4-inch 
sodium iodide crystal detector. The sample is 
counted for 100 minutes and the gamma spec- 
trum is then recorded. Estimates are made of 
the potassium—40 and cesium-—137 content of 
the milk by comparison of the spectrum with 
the spectra of standard preparations of these 
two radionuclides. With this method the po- 
tassium—40 concentration is determined and 
the Compton contribution of this radionuclide 
to the cesium—137 photopeak is subtracted to 
obtain the cesium—137 concentration. The 
stable potassium content is estimated from the 
potassium—40 concentration. 


Sources of error 


In the iodine and strontium determinations, 
tests indicate that the statistical error (95 
percent confidence level) in the chemical opera- 
tions involved is about plus-or-minus 10 per- 
cent. This value is independent of the concen- 
tration of the radioisotope in the milk because 


‘it depends only on the recovery of the carrier. 


In the gamma spectrometric determination of 
cesium-137, no recovery factor is involved. 

The chemical procedures error must be com- 
bined with the counting error which depends 
primarily on the concentration of the nuclide 
in the sample, the background radiation, and 
the length of time the sample and background 
are counted. This counting error has been 
evaluated mathematically for the particular 
counting arrangement used. 

The overall errors, estimated on the basis 
indicated above, are given in table 20. 
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Table 20. Total error for various radionuclide 
concentrations in milk * 








Radionuclide Error for 10 | Error for 50 | Error for 100 
pCi/liter pCi/liter pCi/liter 

CC ee 25% 20% 15% 

Sy 15% 10% 10% 

I i ecie anvinieeatacm ds pani o 20% 10% 

Galnetll. cc icnciues cases 60% 20%, 10% 














® All errors are 2¢ values, representing 95 percent confidence levels. 


Results 


Table 21 presents monthly averages of 
strontium—90, cesium—137, stable calcium and 
potassium in Canadian whole milk. Spot checks 
for iodine-131 and strontium-89 indicate that 
all samples had insignificant levels of these 
radionuclides. 

The results show that radionuclide concen- 
trations in Canadian whole milk remained well 
below the levels permissible on health grounds. 


Table 21. Stable elemements and radionuclides in 
Canadian whole milk, May 1965 

















Calcium Potassium|Strontium- Cesium- 
Station (g/liter) | (g/liter) 90 137 

; (pCi/liter) | (pCi/liter) 
Ee, eee 1.14 1.5 29.8 98 
OS See eee 1.04 1.5 25.7 91 
St (Seer a 1.02 1.7 40.9 182 
PUCIONOOT «. «woo we nccscccccc 1.15 1.6 33.9 176 
DE tile cciauwawatedee ch 1.15 1.6 38.1 218 
0 TTR EF 1.13 1.6 28.6 144 
| ce eee 1.16 1.6 18.0 89 
| Pe eee -.. 1.6 36.1 229 
EE eee 1.17 1.6 34.5 102 
St. John’s, Nfid_:._...__-- ‘ 1.14 1.6 35.5 178 
Seer 1.15 1.6 37.6 89 
Sault Ste. Marie_.._.._...-- 1.13 1.6 37.4 153 
<I E ES e ee 1.10 1.6 13.3 76 
0 ae 1.14 1.6 35.2 164 
Ee 1.15 1.6 11.0 78 
_.. eR RS Saas 1.08 1.6 31.8 123 
EE eee ar 1.12 | 1.6 | 30.5 137 
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7. Pan American Milk Sampling Program 
May 1965 


Pan American Health Organization, and 
Public Health Service 


In accordance with a joint agreement, the 
PAHO (Pan American Health Organization) 
and the PHS (Public Health Service) devel- 
oped a collaborative program for furnishing 
assistance to health authorities in the Ameri- 
cas engaged in developing programs in radio- 
logical health. 

Under this agreement, the PHS Division of 
Radiological Health furnishes to PAHO, on a 
loan basis, limited quantities of essential items 
of equipment and the requisite laboratory serv- 
ices to establish a surveillance program. 


Sampling procedure 


Initially, sampling stations were established 
in Chile, Jamaica, Peru, and Venezuela. In 
August 1963, the program was expanded to 
include a milk sampling station in Caracas, 
Venezuela. Between April 1964 and August 
1964, additional stations were established in 
Jamaica at Kingston, Montego Bay, and Man- 
deville. Sampling varies according to local 
procedures. 

Under the direction of the Venezuelan In- 
stitute for Scientific Investigation, weekly 
samples are collected, preserved with formal- 
dehyde and composited monthly. 

Jamaica, under the direction of the Ministry 
of Health, collects one monthly composite on a 
rotating basis from one of the three principal 
milk areas: Montego Bay (Montpelier), Man- 
deville, and Kingston (Spanish Town). To re- 
duce spoilage it was necessary to establish 
cooling stations in the western parishes where 
the milk is received prior to shipping to the 
Condensery in Kingston. All samples are sent 
to the PHS Southeastern Radiological Health 
Laboratory for analyses. 


Analytical procedures 


Iodine-131 and cesium-137 are determined 
by gamma-scintillation spectrometry. Stron- 
tium-89, strontium-—90, and barium-140 are 
determined radiochemically (9). Analytical er- 
rors are discussed in the “Analytical Pro- 
cedures, Pasteurized Milk Network.” 


498 


Data presentation 


Table 2 presents stable calcium and potas- 
sium, strontium-89, strontium—90, and cesium— 
187 monthly average concentrations. The 
monthly average of iodine—131 and barium-—140 
concentrations in milk was less than 10 pCi/ 
liter except for Caracas, Venezuela, where a 
concentration of 20 pCi/liter for iodine-131 
was observed. 

For comparison purposes, the radionuclide 
concentrations at Cristobal, Canal Zone, and 
San Juan, Puerto Rico, are presented. 


Table 22. Stable element and radionuclide concentrations 
in milk, PAHO, May 1965 





| Calcium | Potas- | Stron- | Stron- | Cesium- 


| sium | tium-89 | | tium-90 137 
Sampling station 





(g/liter) | (g/liter) | ‘on (pCi/ (pCi/ 
liter) liter) liter) 





Canal Zone: Cristobal - __ oF 














|_| 
| q <5 | 4 35 
| 


08 
Jamaica: Kingston----_- NS NS NS NS NS 
Mandeville____ NS NS NS NS NS 
Montego Bay~. 1.19 1.46 <5 19 365 
Puerto Rico: San Juan__ 1.09 _ <5 12 45 
Venezuela: Caracas ®____ 1.10 1.60 





® May 1965 iodine-131 concentrations in milk were 20 pCi/liter. 
Symbo!: NS-no sample collected 
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APPLICATION OF RADIONUCLIDE CONCENTRATIONS IN MILK 
TO INTAKE GUIDES, MAY 1964-MAY 1965 


Division of Radiological Health 
Public Health Service 


The concentrations of specific radionuclides 
in milk analyzed as part of the Pasteurized 
Milk Network (PMN) are reported on a 
monthly basis in RHD. In terms of radiological 
health surveillance activities, an important as- 
pect of these data is the estimation of resultant 
radiation dose to population groups. 


Approximate relationships between certain 
radionuclide intakes and dose have been ap- 
plied to the formulation of daily intake guides 
(1) and permissible concentrations in selected 
environmental media (2). Although these 
guides are not themselves directly applicable 
to worldwide fallout, a comparison with en- 
vironmental contamination levels does yield a 
measure of population dosage. In general, in- 
take-dose and dose-biological effect relation- 
ships used in formulating the guides cited are 
based on continuous intake over an entire 
lifetime. However, for general surveillance 
purposes, yearly average intakes, used with 
discretion, may be compared directly with the 
levels adopted as lifetime intake guides. Thus, 
the radionuclide concentrations in milk, aver- 
aged over a year’s time, together with milk 
consumption data, might be used in conjunc- 
proximate the radiation dose to a specific popu- 
lation group from a _ specific radionuclide. 
Table 1 presents annual averages of radio- 
nuclide concentrations in milk sampled by the 
PMN. Limited data are available for estimat- 
ing the average daily milk consumption (on a 
volume basis) for specific age groups in the 
U.S. population (3, 4). 


Total dietary intake is of prime interest, and 
since the intake via milk consumption consti- 
tutes only a portion of the total radionuclide 
intake, the relationship of milk intake to total 
dietary intake is of importance in evaluating 
milk surveillance data. The Federal Radiation 
Council (5) notes: “A number of studies have 
shown that conservative estimates of the 
strontium-—90 to calcium ratio in the total diet 
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may be made by multiplying the ratio of 
strontium—90 to calcium in milk in a particular 
locality by 1.5.” Thus, a rough index of the 
total dietary intake of strontium—90 on an an- 
nual basis may be made from PMN annual 
averages by using this factor and the assump- 
tions of approximately 1.2 grams of calcium 
per liter in PMN samples and a 1.0 gram daily 
intake of calcium. 

In the case of iodine-131, milk can be con- 
sidered the major source because of the rapid 
distribution and consumption of fresh milk. 
With most other foods, normal processing and 
distribution allows time for this short-lived 
nuclide to decav to insignificant levels. 

The situation with respect to strontium—89 
is more complicated. Its half-life of some 50 
days makes it difficult to estimate the relative 
contribution made by sources other than milk 
to the total dietary intake. 

The relative contribution of milk to the 
total dietary intake of cesium—137 is not well 
defined and depends principally on the amount 
of freshly deposited cesium-—137 on products 
used for human and animal consumption, and 
the progress of cesium-137 through the food 
chain. 

The data in table 1 are calculated as follows: 
results from all samples collected in each week 
(Sunday through Saturday) are averaged, and 
the averages for all weeks terminating in each 
of 12 consecutive months are averaged to 
obtain the annual average.? To obtain the an- 
nual average daily intake (pCi/day) of radio- 
nuclides from milk, the annual average con- 
centration values (pCi/liter) in table 1 must 
be multiplied by the annual average daily 
consumption (liters/day) of milk. 





‘This ratio may vary from 1 to 2, depending on 
changes in rate of fallout deposition and relative 
consumption of nonmilk products whose contamina- 
tion reflects temporal and local deposition patterns (6). 

* Beginning with the October 1963 data, iodine-131 
values of <10 pCi/liter are considered to be zero for 
averaging purposes; previously, 5 pCi/liter was used 
for calculating the averages. 
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Table 1. Average radionuclide concentrations in milk for the twelve month periods, * 


May 1964-April 1965 and June 1964—May 1965, pCi/liter 























Strontium-89 Strontium-90 Iodine-131 Cesium-137 
Sampling locations 
7 May 1964- | June 1964- | May 1964— | June 1964— | May 1964- | June 1964— | May 1964- | June 1964- 
Apr 1965 May 1965 Apr 1965 May 1965 Apr 1965 May 1965 Apr 1965 May 1965 
; 3 . 3 21 20 0 0 66 58 
Ala: DROMAMOENETY . 2... 6. ccnnse 
Alaska Slener. wm na Ae ee Se 3 3 20 19 0 1 93 85 
Ariz: OS ESRD ATER Tee 3 3 5 5 0 0 25 24 
Ark: ee 3 3 40 37 1 1 86 74 
Calif ——— eee 3 3 7 7 0 1 31 33 
San Francisco. ---..-.-.----- 3 3 8 8 0 0 36 35 
GE oS SEARS rer 3 3 5 5 0 0 47 45 
Colo: SRS Rake 3 3 19 19 0 0 81 80 
Conn: nc Sk ws cia endies 3 3 18 18 0 0 106 98 
Del: Pe. . 4. uenewende 3 3 21 19 1 1 89 81 
Dd. Cc: Ne 3 3 19 18 0 1 64 59 
Fla: MINS 2.0% wi dcuccacnhaand 3 3 15 14 0 0 217 208 
Ga: Ee ae ee ee 3 3 28 27 0 0 106 96 
OS ee eee 3 3 12 11 0 0 72 70 
Idaho: Eee 3 3 23 22 0 0 117 108 
Ill: a ntnal citi adie acaba sibel 3 3 18 18 0 0 91 86 
Ind: er 3 3 19 18 1 1 75 70 
Iowa: ee ee 3 3 24 23 0 3 68 64 
Kans: NS ide is secu ieansecitods 3 3 20 19 0 0 54 50 
Ky: OS eee 3 3 26 25 0 0 59 54 
La: Og eee 4 4 46 44 0 0 105 94 
Oe. ee ee 3 3 26 25 1 1 161 152 
Md: ES ey eT 3 3 21 20 0 0 72 65 
Mass: SB ca Be ott ares arti ite tet 3 3 28 26 0 0 164 154 
Mich: RRR eee eer eee 3 3 17 17 2 2 90 85 
Grand Rapids............- 3 3 20 19 1 1 99 94 
Minn: CO ee 4 4 28 27 0 1 105 99 
Miss: org cada cease 3 3 37 35 0 0 76 67 
Mo: a 4 3 25 23 0 + 58 54 
AS SSS Serre 3 3 20 19 0 1 58 54 
Mont SERRE ae 3 3 21 19 1 3 114 103 
Nebr eae eee 3 3 23 22 0 1 68 63 
Nev: NR iad incadwemaee 3 3 8 8 1 1 54 50 
N. H: EEE ee 3 3 27 26 1 1 183 172 
N. J: CO EEE ES 3 3 18 17 1 1 89 82 
N. Mex: Albuquerque. .----...---.---- 2 2 11 10 1 1 47 45 
N. Y: See 3 3 18 18 0 0 112 107 
> | ae 3 3 23 22 1 1 117 110 
Ses 3 3 17 16 0 0 103 94 
N. C: Charlotte. _._-_- alia alaiina aed 3 3 35 34 0 0 88 79 
| 6! Cee 7 5 53 51 0 0 134 129 
Ohio: SS eee ro ae 3 3 19 18 0 0 69 64 
_ RRR Re SRE 3 3 20 19 0 1 94 89 
Okla Oklahoma City-....------- 3 3 21 20 0 0 54 51 
Ore RE Ee SES 4 4 27 25 0 0 128 121 
Pa a 3 3 19 18 0 0 87 79 
| SSE Se 3 3 27 27 0 0 117 110 
ro ms ES a re 3 3 12 12 0 0 62 58 
| Se ere ree 3 3 21 20 0 0 123 116 
8. C: EES 3 3 31 30 0 0 107 100 
OS ae eee 4 4 36 34 0 0 130 126 
Tenn: Ceseemeege. ...........-< 3 3 36 34 0 0 85 76 
Co ee 3 3 29 28 0 0 54 48 
Tex I ixvedcknneweedowe 3 3 8 8 0 0 33 31 
NE A adiiaklnd esis aden 3 3 18 18 0 0 47 44 
Utah: Salt Lake City......------- 5 3 23 24 0 0 136 131 
Vt: Ce a ea 3 3 24 23 2 2 133 125 
Va: ES re 3 3 18 17 0 1 74 68 
Wash: SEE ae ee ee 5 4 27 25 0 0 133 127 
Cs. 6 Sc cewsavensannie 4 3 26 26 0 0 116 110 
A SE OO eee 3 3 22 20 0 1 55 49 
Wis: PN. cnc sececscscsee 3 3 16 15 1 2 101 96 
Wyo: TS eee 4 4 18 17 0 0 - 86 82 
Network average. ---..-- pe ree 3 3 22.0 21.1 0 1 91 85 





























* Annual averages were computed on basis of 52 weekly averages. Annual averages for barium-140 at each station were <2 pCi/liter. 
> Annual averages were computed on basis of 48 weekly averages. 


Monthly variations of radionuclide concen- 
trations in milk are influenced by a number of 
combined causes such as meteorologic condi- 
tions and dairying practices, apart from con- 
siderations of original sources of radionuclides. 
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The moving yearly average (table 1) obtained 
by updating the previous 12 month average by 
one month, shows variations averaged over 


the year and tends to minimize purely seasonal 
variations. 
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ESTIMATED DAILY INTAKE OF RADIONUCLIDES IN CALIFORNIA 


DIETS, JULY-OCTOBER 1964 


Bureau of Radiological Health 
California State Department of Public Health 


Since January 1964, the Bureau of Radio- 
logical Health, California State Department of 
Public Health, has made estimates of radio- 
nuclide levels in the diets of Californians (1). 

Recognizing that a “standard” or “typical” 
diet does not exist due to variations in individ- 
ual tastes, an effort was made to select a diet 
which was reasonably representative of the 
food consumed in a given area. This objective 
was met by utilizing the “house” diet of a 
hospital in each of the 20 geographic areas of 
interest. 

Hospitals were chosen as the source of diet 
samples under the hypothesis of their being as 
“reasonably representative” as any other 
source. General hospitals exist in each of the 
selected geographic areas and operate with 
trained dietitians. There is good reason to be- 
lieve that hospitals utilize foods which are 
marketed in their respective communities. 
Also, working relations for entry into hos- 
pitals existed through the State Bureau of 
Nutrition and Bureau of Hospitals. 


Sampling procedure 


In general, the sampling procedure is the 
same at each hospital. Samples are collected 
once every 2 months at each facility. Each 
sample represents the edible portion of the 
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regular meals (the standard diet) for a full 
7-day week (21 consecutive meals). 

After each sample is collected, it is suitably 
preserved and shipped to the Sanitation and 
Radiation Laboratory. Accompanying each 
sample is a record prepared by the dietitians 
indicating the types and quantities of food 
included. 


Analytical procedures 


After weighing at the Laboratory, each sam- 
ple is homogenized, dried, and ashed prior to 
stable calcium, potassium, strontium, and 
sodium determinations. 

The radiochemical analyses are based upon 
three basic procedures: chemical separation of 
strontium, analysis of radium—226, and gamma 
spectral analysis of a gallon of the wet sample. 


Data and discussion 


The resultant estimates of daily intake of 
radionuclides in the California diets are given 
in tables 1 and 2 for July through October 
1964. 

It should be noted that levels of radioac- 
tivity were observed to be far below those lev- 
els for which consideration should be given 
to protective health action. 
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Table 1. Estimated daily intake of radionuclides in California diets, * July-August 1964 















































pCi/capita/day | Grams/capita/day 
| Kg per — 
City | capita | ; l 
|per day b| 89Sr Sr | 2%Ra | '7Cs %Zr | 4Mn | '1Ce Ke Na | Ca Stable 
| | 44Ce | Sr 
| | 
A= va ST i | ae) ae | _ riegt Seema aise | aes a ae | a 
Se aS ae | 2.1 | 0 | 22; 0.8 | 34 | 29 | 0 | 8 | 2.9 3.5| 1.0 .003 
SL ga arc | 2.4] 0 18 0 | 49 | 32 | 7 | 61| 2.6 4.0| 0.8 ‘003 
EE a yh ae eee eee re | 1.6 4 14 0.4 50 27 | 0 | 0 2.4 2.6 | 0.8 .002 
BERS RENEE ETT 2.3 | 0 28 2.4 | 39 | 33 | 0 | 21| 3.5] 4.4 1.1 .002 
SE NE vccsicnccasnannndge 2.3 | 0 2) 0.4) = 125 | 55 | 4 | 13, 2.5 3.9 0.9 .003 
| } | | 
ata te tet Sit een caeae 2.0 | 0 | 8 | 0.4 | 50 30 | 2 | 42 | 2.6 3.0 | 1.0 .003 
SEN ie aaa EI 2.4 | 0 49| 0 70 | 19 | 0 | 75| 2.9) 4.2] 1.0 .004 
Los Angeles.............. oieoteieae ain | 0 10 | 0.1 47 | 61 | 3 | 25 | 2.9 | 3.4 0.9 .003 
tg amdasnwinsieamennnn seme 1.2 0 12 | 0.2 | 33 | 18 | 1 20 | 1.6 | 2.9 | 0.4 .002 
aR SESE ES Se ee SAE ee 1.8 0 | 62 | Bd 41 | 28 | 0 36 | 2.3 2.5 | 0.6 .002 
| | 
Sida sedwsasincencannnes | Ba] 0 20| 0.5| 47/ 27| 0 | 2| 27| 41] 1.0 .004 
of eereesas 1) 3] #8] Bl og) 3) # ol Bl gl) @ 
a in a al oes can cw cl 2.1 | -2 | | + 3.4 | ‘ . 
San Bernardino-_.__-------------- 1.9 | 0; 29 0.2 | 16 | 25 | 0 | o| 32.7] 3.3 0.9 :003 
Nd ck wicca hse nen neae 2.0 | 0 | 5 0.2 | 42 | 28 | 0 31 | 2.7 3.2 0.8 .003 
| | | 
See Sale Gitepe..........-...--.. | 1.3 0 | 18 0.4| 32 | 18 | 2 | 25| 1.9| 2.8 0.6 .003 
Santa SO ere 2.1 } 0 27 | 0.3 | 55 | 33 | 0 | 46 3.1 | 3.4 1.2 .003 
Ne neraccncncasewer sana 2.5 0 17 | 0.4 43 | 34 | 0 | 19 | 3.3 4.5 1.2 .004 
NEN So Weitincnesiisnnuuansaee 2.2 0 | 12 | 0.1 72 | 38 | 0 | 47 | 3.0 | 4.8 0.9 .004 
OSGI IIES 2.1 0 26 | 0.2 64 | 26 | oO} 44) 23) 2:5 1.0 :003 
| | | | ' | 
® Based on analyses of hospital standard diets located in listed cities. 
» Kilograms of food per person per day in this diet. 
¢ Natural potassium contains 0.0119 percent of radioactive ‘°K. 
Table 2. Estimated daily intake of radionuclides in California diets, * September-October, 1964 
paieioeeinn : : 
- | pCi/capita/day Grams/capita/day 
Oe, oe —_—7 mg —— 
City | capita | | | | A ea bs, | | | 
|perday> Sr | Sr | Ra | 37Cs | “Zr | Mn '41Ce Ke | Na | Ca Stable 
tial Ta, | | | | cian | ' 
Si) } RT Se GL ee OE ee GT OC Ss ~ | 
SENET | 2.4 | 0; 16} 1.2) 2 30 | 0 | o} 3.1] 3.8] 1.2 .002 
ele canes namesteetie | 972 | 0 | 23| 1.6| 53 | 31 0) 26 2.9 3.2| 1.2 "002 
RENEE AR Ree eee 1.6 | 0 | 13 | 0.8 | 55 0 d— | 0 1.8 2.1 | o.7 .001 
Re ee nee 2.6 | 0 | 9 | 0.8 | 28 | 0 —_— 0 2.1 2.4 0.7 -001 
> a 2.1 | 0 | 47 | 4.0 | 90 | 44 0 | 0 3.0 4.0 1.0 .002 
| | | 
ER, Ee ee | 2.4 | 0 | 20 | 2.0] 66 | 57 | 4 | 0 3.1 3.5 1.4 -002 
Ch i actaaadiektanacoucaawe 2.6 | 0 | 28 | 2.4 | 50 | 42; °¢0. 0 2 4.6 1. R 
Ne oa bd ae rareuedasnt 2.6 | 0 | 27 | a 110 | 65 — 0 2.8 | 3.3 0.7 .002 
I atk 55a chbibkecie-on caw mae. | 1.9 | 0 | 33 | 2.9 | 47 31 0 | 0 2.7 2.9 0.8 .002 
etc cw axe ch’ alt We 1.9 | 0 | 9 1.2 | 52 28 0 0 2.9 2.9 0.6 .002 
I | 2.2 | 0 | 11 2.2 | 49 31 0 | 0 3.4 4.8 1.3 .002 
—_ eeepcace departed aaa | 2.7 0 | 17 4.4 | 81 ¢13 —| 6 3.4 5.4 1.3 002 
ee sain icacwanond 2.5 | 0 | 12 3.0} 47 | 0 —| 3 3.4 3.8) 0.9 002 
eee 2.2 | 0 | 11 2.1 | 82 32 — | 0 3.6 3.5 1.2 .002 
i CERT | 2.2 | 0 10 1.6 | 78 42 — | 0 3.2 3.4 0.8 .002 
Pen Eee ORO... .......000-5.. | 1.4 0 12 0.7 | 45 29 0 | 0 1.8 2.8 0.6 .001 
SR scesccccekwa scene cad 1.8 0 | 14 2.6 | 36 30 0 0 3.1 3.4 0.8 -002 
Santa Rosa--_-_- onsae Ee Aes eee 2.4 0 | 12 2.8 117 44 af 0 3.0 3.2 | 1.2 .002 
CE Macvckeknvckennns coud | 1.9 0 | 33 1.6 — _ _ _ 2.7 3.0 0.8 .002 
__ Sec SRR See | | | 


























® Based on analyses of hospital standard diets located in listed cities. 
b Kilograms of food per person per day in this diet. 

¢ Natural potassium contains 0.0119 percent of radioactive °K. 

4 Dash indicates sample lost in laboratory procedures. 


e When the counting rate of the sample is not equal to at least twice the 0.95 error, the value reported is the best available estimate, but is not statis- 
tically significant. Where no value is given, no activity was detected. 
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STRONTIUM-90 IN TRI-CITY DIETS NOVEMBER 1964-JANUARY 1965' 
Health and Safety Laboratory Atomic Energy Commission 


Since March 1960, the Health and Safety 
Laboratory, through its quarterly diet study, 
has made estimates of the strontium—90 con- 
tent of the average diet of individuals living in 
New York City, San Francisco, and Chicago. 

Selected foods representing 19 food categor- 
ies are purchased at each of these 3 cities about 
every 3 months and are analyzed for stron- 
tium—90. Using data from the U.S. Department 
of Agriculture (1), the annual consumption 
by an average individual in the same 19 food 
categories can be estimated. The annual diet- 
ary intake of strontium—90 can be estimated 
by summing the contributions from each 
category. 

The consumption data are based on a weight- 
as-purchased basis. Before the food samples 
for the Tri-City Diet Study are ashed for 
radiochemical analysis, they are prepared to a 
certain degree as if for actual consumption. 
For example, fruits are peeled, eggs are 
shelled, and poultry is boned. Therefore, con- 
centrations of radioactivity in foods as re- 
ported in the Tri-City Diet Study are based on 





*Data from Fallout Program Quarterly Summary 
Report, HASL—161:213-215 (July 1, 1965). 


the trimmed weight. No correction is made for 
the waste. 

After two samplings at each city it was 
found that the calcium content of most food 
categories did not vary among cities, nor did 
it vary significantly with time. Calcium ana- 
lyses of dietary components were performed 
for the third time recently, and further con- 
firmed this result (2). Calcium analyses were 
therefore discontinued and average calcium 
content of foods was computed and used to 
estimate the average annual intake of this 
mineral. Details of the sampling system and a 
discussion of the results obtained have been 
summarized (3). 

Results of the November 1964—January 
1965 sampling are presented in table 1. The 
variation with time of the daily intake of 
strontium—90 in the three cities is plotted in 
figure 1. 


Discussion 


The previously noted geographic distribu- 
tion pattern of strontium—90 in the diet is seen 
to persist as it has since the initial samplings 
in 1960. Levels have been highest in New York 
City and lowest in San Francisco. In New York 



































Table 1. Average per person dietary consumption and strontium-90 intake, November 1964-January 1965 sampling 
Strontium-90 intake 
Average U.S. 
consumption : 
New York City Chicago San Francisco 
Food category November 1964 January 1965 December 1964 
Diet |Calcium| pCi/kg*® | pCi/yr | pCi/kg*® | pCi/yr | pCi/kg* | pCi/yr 
(kg/yr) | (¢/yr) 

I a a a al ar eee x 37 37.0 | 24.641.0 910 | 21.0+40.8 777 | 13.0+41.0 481 
OOS. 65 cect wbbcldiieebdonbenuanesduehaad 11 10.0 | 75.442.5 829 | 47.541.4 522 | 26.841.0 295 
Nee a een Aik ald acai aie nine 16 9.1 4.0+0.1 64 §.2+40.1 83 5.540.1 88 
ON Ee SP ay Se ee pee eee 43 15.0 | 23.2+40.7 998 8.7+40.4 374 2.9+0.3 125 
I a dati dt saints tic AGNI 17 6.1 | 14.6+0.5 248 | 11.4+0.4 194 8.4+0.3 143 
ih ER, ea Ses ee Lee Ma RL ee, Sept eet ee 221 34.3 | 20.641.6 4,508 9.340.3 2 ,060 7.240.3 1,591 
EEE ORS ST POLE IE AONE RE SEILER: 17 9.2 3.5+0.1 59 1.5+40.1 26 1.1+0.1 18 
RE TEN Oe OF eS ee eer ee Ee 8 10.8 1.6+0.1 13 1.6+0.1 13 0.4+0.1 3 
hd GEE SRE NRT? LRT Te 43 8.6 | 30.4+40.5 1,307 | 17.040.2 731 6.4+40.2 275 
RE EE Ra re tS SRE TY SRS | Sea 3 0.7 | 16.940.5 51 | 17.040.8 51 9.9+40.3 30 
eG eR, RE ARERR NEI LE TEIN SG TORS EN ale 3 Soe 0.6+0.2 2} 10.1+40.3 30 3.3+40.2 10 
ee 73 10.9 4.0+0.2 292 2.3+0.1 168 1.8+0.1 131 
| a RnR NS ai eli gee NES eR Ree lee ee ene, 1 0.8 6.9+0.2 7 1,141.1 1 1.9+40.2 2 
SS a a Pee Lae SERA RTs E 3 2.9 | 21.741.4 65 | 26.941.5 80 | 19.8+1.6 59 
I al 68 12.6 | 11.4+40.3 775 | 20.340.4 1,380 3.8240.2 258 
aE Ser aS Se ee aS ee 45 5.8 9.5+0.1 428 8.6+0.5 387 4.440.3 198 
a a Oe 26 1.3 2.6+0.8 68 3.9+0.1 101 1.9+0.1 49 
OS CR Tas Fa eae 19 1.7 3.8+40.2 72 5.5+40.3 104 2.8+40.2 53 
i ERE AT ALI RES MALE ACEO 20 4.2 7.9+40.6 158 1.340.5 26 5.0+40.3 100 
BA a pe ER ee REN IC CI RT ee 674 383 10 ,854 7,108 3,909 
re ee Fa le IE se oo baad dd caida adalesneheiidsanbhdhssdumscsucenahs 28.3 18.6 10.2 














® Error terms are one standard deviation (due to counting). 
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Figure 1. Strontium—99 daily intake in Tri-City diet study 


City and Chicago the strontium-90 intake is 
observed to decrease with respect to the pre- 
vious sampling period three months earlier. 
The San Francisco strontium—90 intake is ob- 
served to increase slightly. Due in part to its 
high annual consumption, milk continues to be 
the predominant source of strontium—90 in the 
diet. 


A discussion of cesium-—137 intakes as re- 
flected in the Tri-City Diet Study is presented 
elsewhere (+4). 
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DIETARY INTAKES AND BODY BURDENS OF CESIUM-137' 


Joseph Rivera? 


Cesium-137 concentrations in foods pur- 
chased in New York City, Chicago, and San 
Francisco during the last quarter of 1964 were 
determined radiochemically (1). The results 
of these analyses are shown in table 1. 

Since the foods were ashed at 482°C for 
24 hours prior to analysis, it is known that 
some cesium-—137 losses must have occurred 
due to volatilization. Preliminary experiments 
comparing the activities in wet and dry ashed 





*Taken from the Atomic Energy Commission’s Fall- 
out Program Quarterly Summary Report, HASL- 
158 :306-309. Clearinghouse for Federal Scientific and 
Technical Information, 5285 Port Royal Road, Spring- 
field, Virginia 22151 (April 1, 1965). Price $4.00. 

*Mr. Rivera is a physicist on the staff of the En- 
vironmental Studies Division of the Health and Safety 
Laboratory, U.S. Atomic Energy Commission, 376 
Hudson Street, New York, New York 10014. 
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aliquots of milk, flour, and meat indicate that 
these losses are about 20 percent. In view of 
these findings, the daily intakes of cesium-—137 
calculated from the concentrations of cesium— 
137 found were increased by 20 percent. These 
estimates of daily intakes, along with similar 
estimates based on the analyses of foods pur- 
chased at the three cities during the last quar- 
ters of 1962 and 1963, are shown graphically 
in figure 1. 

Although estimates of cesium-137 intake 
were made at each city only at the end of each 
year, an indication of how well the results 
represent the intake for the entire year may 
be deduced by comparing the observed cesium— 
137 body burdens of people with body burdens 
calculated using the estimated daily intakes. 
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from ingestion of cesium-—137 can therefore be 
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320 
where “Q” is the body burden in pCi resulting 
from the ingestion of “P” pCi/day of cesium— 
137 for “t” days, and “Q,” is the body burden at 
time zero. 

From the date of Cohn, et al. (3) and Gus- 
tafson, et al. (4), it is estimated that at the 
beginning of 1962 the body burdens of New 
York and Chicago residents were about 30 
pCi/g K. Assuming a potassium content of 
standard man of 140 g (5), calculations from 
the diet values of the cesium—137 body burdens 
of New York and Chicago residents were pos- 
sible. The results, along with observed levels 
of cesium-137 for New York and Chicago resi- 
dents determined by whole body counting, are 
shown in table 2. Similar data on the body 
burdens of cesium—137 for San Francisco resi- 
dents were not available; therefore, calcula- 

TIME J FMAMJJASOND JFMAMJJASOND JFMAMJJASOND -tions for this site could not be made. 

_ _— — The agreement between observed and cal- 

Figure 2. Estimated daily intake of cesium-137 in culated results is surprisingly good and sug- 

Tri-City diets gests that the diet estimates are reasonable. It 
is expected that more quantitative estimates of 

It has been found that in adult man close to the cesium—137 losses incurred during the ash- 
100 percent of ingested cesium-137 is ab- ing of foods will soon be available. With this 
sorbed, and that the long-term retention of the information and perhaps a more frequent 
cesium-—137 is described reasonably well by a sampling of foods during 1965, accurate pre- 
single exponential, with a biological half-life of dictions of the average adult body burdens of 
100 days (2). cesium-137 that will exist in 1966 should be 

The body burden of cesium-—137 resulting possible. 
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Table 1. Cesium-137 in Tri-City diets, 1964 sampling 




















New York City, Chicago, San Francisco, 
November 1964 October 1964 December 1964 
Food category kg/yr 
pCi/kg pCi/yr pCi/kg pCi/yr pCi/kg pCi/yr 

I in an incre egies 37 48.3 1,787 52 1,924 14.0 518 
po a a ee 11 120.0 1,320 104 1,144 11.0 121 

| MEE NI ez ee aE ORS 16 11.4 182 17 272 12.8 205 
EE ae ae aE Se ee ee 43 3.0 129 7.2 310 65.8 2 ,829 
| ALE LE OE LTS PETE 17 5.0 85 x 19 9.1 155 

OED Oa ee RE a ee eee Se eee 221 55 12,155 42 9 ,282 23 5 ,083 
ENE EE NS SRR ROR ES Lay 17 21.0 357 42 714 5.0 85 
SECS ee ae ae ey Pa ae A 8 15.1 121 203 1 ,624 6.7 54 
SRS CEE ES I 43 3 2 ,593 81 3,483 cf . 310 
EE FEL 2 IE ee, TRE 3 126.6 362 162 486 72.0 216 

ES IP SIRI RAE RS ie 3 32.6 98 67 201 46.4 139 
a a 73 117.9 8 ,607 101 7,373 20.1 1 ,467 
SR Qa ee et Gamer 1 12.7 13 8.1 8 3 6 
SSP RE CET Mes FP 3 218.7 656 47 141 6.8 20 
RES SR EIR iTS ERE A: ase’ 68 16.1 1,095 13 884 44.6 3 ,033 
| SaaS See CNe ES EG WEI e 45 17.0 765 8.7 392 38.5 1,733 
ET ER Nee Re INES. 26 10.7 273 28 728 24.5 637 
SS re ea eae re eet See 19 32.4 616 28 532 4.1 78 
oo ee aera Sera 20 4.9 98 19 380 6.1 122 
ah a a 8 el ee ene 31,311 29 ,897 16,811 
SI Ta niienad diane mph be aninih tae eaendnaeneeeseenheaae 101.3 102.4 57.6 























® Corrected for loss in ashing. 
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Table 2. Cesium-137 intakes and body burdens 

















| Average daily Body burdens at end 
intake, P, of year (pCi/g K) 
Year and location during year 
(pCi/day) 
Calculated Observed 
1962 
fh eee 78 74 55 
SN Sa Gdadlindadaea 71 67 54 
1963 
ee 196 185 140 
| SE ES | 145 | 138 | 112 
1964 | | 
ee 106 | 102 | 110 
| EE AE SSeS: | 102 | 97 -~~90 





REFERENCES 


(1) U.S. ATOMIC ENERGY COMMISSION. Manual 
of standard laboratory procedures, NYO-4700. 
Health and Safety Laboratory, AEC, 376 Hudson 
oan)” New York, N.Y. 10014, (Revised August 
1962). 

(2) UNITED NATIONS. Report of the United Na- 
tions Scientific Committee on the effects of atomic 
radiation. Supplement No. 14 (A/5814) (1964), p 


35. 

(3) COHN, S. H., E. A. GUSMANO, and R. A. LOVE. 
Recent trends in the level of fallout cesium—-137 in 
man. Nature 205:537 (February 6, 1965). 

(4) GUSTAFSON, P. F., S. S. BRAR, and S. E. 
MUNIAK. Fission product deposition and dietary 
levels in the Chicago area. Proceedings of Sym- 
posium on Fallout, Germantown, Maryland, Nov- 
ember 3-6, 1964. TID-7701 in press. 

(5) INTERNATIONAL COMMISSION ON RADIA- 
TION PROTECTION. Report of Committee II on 
permissible dose for internal radiation. Publication 
No. 2, p. 146. 





STRONTIUM-90 IN CANADIAN WHEAT FROM THE 1963 CROP YEAR! 


E. R. Samuels ? 


The measurement of strontium—90 in Can- 
adian wheat was started in 1959 by the Radia- 
tion Protection Division as a part of its 
nationwide fallout study program. Prior to this, 
the analyses were carried out by Atomic 
Energy of Canada, Limited. Since wheat and 
wheat flour are important cereal products in 
Canada, this project was undertaken to obtain 
some measure of the possible contribution of 
these products to the population’s intake of 
strontium-90 and at the same time provide 
some information as to the mode of entry of 
fallout radionuclides into the wheat grain. 

This report presents the results of measure- 
ments made on Canadian hard red spring 
wheat grown and harvested during 1963. Data 
for previous crop years have already been 
published (1-3). 





*Taken from Data From Radiation Protection Pro- 
grams, 3:3-8 (April 1965). 

*Dr. Samuels is Chemist-in-Charge, Analytical 
Laboratories, Radiation Protection Division, Depart- 
ment of National Health and Welfare, Brookfield Road, 
Ottawa 8, Canada. 
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Sampling and analytical procedures 


Composite samples of wheat are obtained 
annually from nine sampling districts repre- 
senting the major wheat growing areas of 
Canada (figure 1). Sampling is carried out 
in such a manner that the final composite 
samples are fully representative of the par- 
ticular crop year. The samples for a given 
year are received at the Radiation Protection 
Laboratory by the spring of the following 
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Figure 1. Wheat sampling districts of Canada 
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year. Details of sampling and analytical pro- 
cedures have been reported in previous pub- 
lications (1-3). 


Results and discussion 


The results of the determination of stron- 
tium-90 and stable calcium in wheat from the 
1963 crop year are given in table 1. These 
values are the result of at least duplicate 
determinations. 

















Table 1. Strontium-90 in Canadian 
hard red spring wheat, crop year 1963 
Production in | Calcium Strontium-90 
District millions of g/kg 
bushels wheat 
pCi/kg wheat | pCi/g Ca 
1 31.1 0.32 143 447 
2 19.0 0.31 178 574 
3 125.5 0.31 196 632 
4 109.9 0.33 211 639 
5 64.2 0.36 184 511 
6 122.6 0.34 259 762 
7 33.4 0.44 210 477 
8 95.3 0.36 315 875 
9 3.9 0.37 217 581 
Averages (weighted for production) 0.35 227 665 














The overall average strontium—90 values 
(weighted for production) for 1963, together 
with values obtained for previous years, are 
presented graphically in figures 2 and 3. Data 
are expressed as picocuries per kilogram wheat 
(pCi/kg wheat) and picocuries per gram cal- 
cium (pCi/g Ca), respectively. 

The results in table 1 show significant varia- 
tions in the strontium-90 levels of wheat 
grown in the different geographical areas. The 
lowest levels were found in Manitoba (Dis- 
tricts 1 and 2) and the highest levels in Central 
Alberta (District 8). The levels of strontium— 
90 were on the whole highest in the northern 
areas (51°-54°N) with the southern areas 
(49°-51° N) showing appreciably lower val- 
ues. The observations are consistent with data 
reported for previous years (1-3). 

The average concentration of strontium—90 
in Canadian wheat grown during 1963 in- 
creased by a factor of about 3 over that ob- 
served in 1962. Similar results have been re- 
ported for 1963 U.S. wheat (4,5). It should be 
noted, however, that the concentrations re- 
ported are for the whole wheat grain and not 
for wheat flour. Studies on wheat and milling 
products (3-5) have clearly demonstrated that 
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most of the strontium—90 is concentrated in 
the bran fraction with a relatively small 
amount being found in patent flour. Grummitt 
(3) found that flour contained 10 percent of 
the strontium—90 content of whole wheat while 
76 percent was found in the bran fraction. The 
recent work of Pfeifer, et al. (6) on milling 
products from a 1963 Illinois wheat produced 
results in agreement with Grummitt’s findings. 
The use of patent flour should therefore con- 
tribute very little to the population’s intake of 
strontium-90. 
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Figure 2. Strontium—90 in Canadian wheat, 1957-1963 
(pCi/kg wheat) 


It has been well established that strontium— 
90 enters the wheat grain either through root 
uptake from the soil or through direct deposi- 
tion of fallout on the foliar surfaces. Results 
of analyses on wheat through the years (1,7) 
seem to suggest that direct deposition of fallout 
on the growing plant is the more important 
source of contamination during periods of 
heavy fallout. Taniguchi (1) reported a sig- 
nificant decrease in the strontium—90 levels of 
Canadian wheat from 1959 through 1961 in 
spite of the fact that there was a gradual in- 
crease in the cumulative deposit of strontium— 
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90 in the soil. This decrease is clearly shown in 
figure 2. Furthermore, the degree of contam- 
ination of wheat by direct deposition on the 
above ground parts of the plant is most likely 
determined by the fallout rate after emergence 
of the wheat ears (8). The marked increase in 
strontium—90 concentration of 1963 wheat can 
therefore be largely attributed to the extensive 
atmospheric testing which was conducted in 
late 1962, since this testing would result in 
heavy deposition of fallout during the growing 
period of the wheat plants in 1963. 

Based on these observations, the level of 
strontium-90 in wheat from the 1964 crop 
year is expected to decrease substantially be- 
low the results obtained for 1963 wheat due to 
the fact that there has been no atmospheric 
nuclear testing subsequent to 1962, except for 
the small Chinese test in October 1964, and 
this occurred after harvesting of the 1964 crop. 
In the absence of further testing, the pattern 
observed up to 1961 should be repeated. 
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Figure 3. Strontium—90 in Canadian wheat, 1957-1963 
(pCi/g Ca) 
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Section [I—Water 


GROSS RADIOACTIVITY IN SURFACE WATERS 
OF THE UNITED STATES, MARCH 1965 


Division of Water Supply and Pollution Control, Public Health Service 


Levels of radioactivity in surface waters of 
the United States have been monitored by the 
Public Health Service Water Pollution Sur- 
veillance System since its initiation in 1957. 
Beginning with the establishment of 50 sam- 
pling points, this system has been expanded to 
include 131 stations. These stations are oper- 
ated jointly with other Federal, State, and 
local agencies, and with private industries. 
Samples are taken from surface waters of all 
major U.S. river basins for physical, chemical, 
biological, and radiological analyses. The sys- 
tem provides background information neces- 
sary for recognizing water quality trends and 
for determining current and general levels of 
surface water contamination and early detec- 
tion of specific situations which may warrant 
more detailed evaluation. Data assembled 
through the system and exact locations of 
sampling points are published in annual com- 
pilations (1-8). 


Sampling procedures 


The participating agencies collect one-liter 
“grab” samples each week and ship them “as 
is” to the Surveillance System Laboratory in 
Cincinnati for analysis. Gross alpha and gross 
beta radioactivity determinations on the sus- 
pended and dissolved solids are performed as 
frequently as deemed necessary. Presently, 
gross alpha and beta determinations are made 
either on monthly composites of the weekly 
samples or on each weekly sample. Weekly 
alpha and beta determinations are scheduled 
for stations located downstream from known 
potential sources of radioactive waste. Weekly 
analyses are conducted at all newly established 
stations for the first year of operation. Weekly 
analyses are also scheduled for selected sta- 
tions in an effort to detect short-term increases 
in radioactivity from current or recent nuclear 
tests or events. 


September 1965 


Analytical methods 


The analytical method for determining gross 
alpha and beta radioactivity is described in the 
eleventh edition of “Standard Methods for the 
Examination of Water and Wastewater” (9). 
Suspended and dissolved solids are separated 
by passing the sample through a membrane fil- 
ter (type HA) with a pore size of 0.45 micron. 
Planchets are then prepared for counting the 
dissolved solids (in the filtrate) and the sus- 
pended solids (on the charred membrane filter) 
in an internal proportional counter. Reference 
sources of U,0;, which give a known count 
rate if the instrument is performing properly, 
are used for daily checking of the counter. 

Normally, samples are counted within two 
weeks following collection or within one week 
after compositing. The decay of activity is 
followed for each sample for which the first 
analysis shows unusually high activity. Also, if 
a recount indicates that the original analysis 
was questionable, values based on the recount 
are recorded. All results are reported for the 
time of counting and are not extrapolated to 
the date of collection. 


Results 


Table 1 presents the most recent results of 
alpha and beta analysis of U.S. surface waters. 
The stations on a river are arranged in the 
table according to their relative location, the 
first stations listed being closest to the head- 
waters. These data are preliminary. The fig- 
ures for gross alpha and gross beta radioactiv- 
ity represent either determinations on compos- 
ite samples or means of weekly determinations 
where composites were not made. The monthly 
means are reported to the nearest pCi/liter. 
When all samples have zero pCi/liter, the mean 
is reported as zero; when the calculated mean 
is between zero and 0.5, the mean is reported 
as <1 pCi/liter. 
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Table 1. 


Radioactivity in raw surface waters, March 1965 



































Beta activity, pCi/liter | Alpha activity, pCi/liter Beta activity, pCi/liter | Alpha activity, pCi/liter 
Station Station . 
Sus- Dis- Total | Sus- Dis- Total Sus- Dis- Sus- Dis- 
pended | solved pended | solved ° pended | solved | Total | pended | solved | Total 
Animas River: Mississippi River: 
Cedar Hill, N. Mex-- 32 15 47 13 4 17 St. Paul, Minn----- 1 19 20 0 3 3 
Arkansas River: E. St. Louis, Ill__-_- 28 16 44 5 1 6 
Coolidge, Kans-- ---- 12 39 51 2 27 29 New Roads, La- - -- 14 9 23 8 0 8 
Ponca City, Okla---- 27 20 47 8 6 14 New Orleans, La--- 19 11 30 7 1 8 
Atchafalaya River: Missouri River: 
Morgan City, La-_--- 219 ll 230 130 1 131 Williston, N. Dak__ 4 21 25 0 6 6 
Bear River: Bismarck, N. Dak-- 1 22 23 0 5 5 
Preston, Idaho------ 0 13 13 0 3 3 St. Joseph, Mo----- 85 24 109 36 3 39 
Big Horn River: North Platte River: 
Hardin, Mont----- -- 5 20 25 1 12 13 Henry, Nebr------- 2 35 37 0 32 32 
Chena River: Ohio River: 
Fairbanks, Alaska --- 1 3 4 0 0 0 eS eae 13 8 21 4 0 4 
Clearwater River: Toronto, Ohio- ---- 2 6 8 0 <1 <1 
Lewiston, Idaho---. - 1 4 5 <1 0 <1 Pend Oreille River: 
Clinch River: Albeni Falls Dam, 
Clinton, Tenn-_------ 1 4 5 0 0 0 | Sey 1 4 5 0 1 1 
Kingston, Tenn- - --- 6 48 54 0 0 0 Platte River: 
Colorado River: Plattsmouth, Nebr- 85 19 104 26 2 28 
SS aaa 34 24 58 10 8 18 Potomac River: 
Page, Ariz..--.--- — 1 28 29 0 9 9 Washington, D.C_-- 4 6 10 1 0 1 
Parker Dam, Calif- Rainy River: 
SSS 1 18 19 0 6 6 Baudette, Minn-_--_- 1 17 18 0 0 0 
Columbia River: Red River, North: 
Wenatchee, Wash - --_ 1 6 7 0 1 1 Grand Forks, N. 
Pasco, Wash-------- 77 309 386 <1 <1 <1 aint apes 0 23 23 0 1 1 
Clatskanie, Ore_-- -- 26 81 107 0 1 1 Red River, South: 
Connecticut River: Alexandria, La---.- 23 11 34 4 1 5 
Enfield Dam, Conn_- 1 4 5 0 0 0 Rio Grande: 
Coosa River: El Paso, Tex-_------ 3 18 21 0 7 7 
aS 10 5 15 2 0 Laredo, Tex------- 3 11 14 0 3 3 
Cumberland River: San Joaquin River: 
Cheatham Lock, Vernalis, Calif __--_- 4 6 10 1 2 3 
. aaa 2 5 7 0 0 0 San Juan River: 
Delaware River: Shiprock, N. Mex-- 92 17 109 38 5 43 
Philadelphia, Pa- - - - 4 6 10 1 0 1 Savannah River: 
Great Lakes: Port Wentworth, Ga- 3 7 10 <1 0 <1 
Duluth, Minn__----- 0 2 2 0 0 0 Snake River: 
Green River: Wawawai, Wash--- 1 7 8 0 2 2 
Dutch John, Utah--- 1 18 19 0 4 4 Payette, Idaho--_-- 3 10 13 0 2 2 
Hudson River: South Platte River: 
Poughkeepsie, N.Y -- 2 9 11 0 0 0 Julesburg, Colo- --- 9 61 70 2 56 58 
Kansas River: Tennessee River: 
De Soto, Kans- - - - -- 123 18 141 30 3 33 Chattanooga, Tenn- 2 7 9 0 0 0 
Klamath River: Wabash River: . 
Keno, Oreg-.-.-.-.---- 3 9 12 0 <1 <1 New Harmony, Ind- 8 10 18 2 1 
Maumee River: Yellowstone River: 
Toledo, Ohio_------- 9 12 21 2 2 4 Sidney, Mont------ 9 16 25 2 5 7 
Masiaum........... 219 309 386 130 56 131 
Minimum... ...------ 0 2 | 2 0 0 0 
































A geographical perspective of the radio- 
activity in surface water is obtained from the 
numbers printed near the stations as shown 
in figure 1, which gives the average total beta 
activity in suspended-plus-dissolved solids in 
raw water collected at each station. 

It has been observed that in water the 
natural environmental beta activity is usually 
several times that of the natural environmental 
alpha activity. Nuclear installations may con- 
tribute additional alpha or beta activity, 
whereas fallout contributes primarily addi- 
tional beta activity. 

The radioactivity associated with dissolved 
solids provides a rough indication of the 
levels which would occur in treated water, since 
nearly all suspended matter is removed by 
treatment processes (10). The Public Health 
Service Drinking Water Standards state that 
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in the absence of strontium—90 and alpha emit- 
ters,| a water supply is acceptable when the 
gross beta concentration does not exceed 1,000 
pCi/liter (11). 

The rise of radioactivity levels expressed in 
pCi/liter at a particular station is often pre- 
sumed to be associated with a corresponding 
increase in suspended solids. For example, the 
samples for November 1964 and January, 
February, and March 1965 from the Atcha- 
falaya River at Morgan City, Louisiana, have 
shown increased alpha and beta activities in 
suspended solids when compared to results of 
other recent months. In order to verify and 
understand the meaning of these results, sev- 


eral steps were taken. Data from the nearest 
1 Absence is taken here to mean a negligibly small 
fraction of the specific limits of 3 pCi/liter and 10 


pCi/liter for unidentified alpha emitters and stron- 
tium-90, respectively. 
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Figure 1. Sampling locations and associated total beta activity (pCi/liter) in surface 
waters, March 1965 


upstream station (Alexandria, Louisiana) 
were also examined. The volumetric radio- 
activity in pCi/liter was converted to specific 
radioactivity in pCi/g of suspended solids. The 
average results over a six-month period from 
October 1964 through March 1965 yielded 
average specific alpha activities of 45 pCi/g of 
suspended solids for each station and average 
specific beta activities of 59 pCi/g of sus- 
pended solids for each station. During the 
same period, the average volumetric alpha ac- 
tivity was 60 pCi/liter and the average beta 
activity was 185 pCi/liter for suspended solids. 

A three-month composite sample from 
Morgan City, Louisiana, which had: been made 
up of weekly samples collected from October 
1964 through December 1964 was analyzed in 
triplicate in order to verify the validity of the 
monthly determinations. The average specific 
alpha activity on suspended solids was 37 
pCi/g and the average specific beta activity on 
suspended solids was 45 pCi/g. For compari- 
son, the average volumetric alpha activity on 
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suspended solids was 53 pCi/liter and the av- 
erage volumetric beta activity on suspended 
solids was 147 pCi/liter. The agreement be- 
tween determinations was excellent and agree- 
ment with the six-month averages at Morgan 
City, Louisiana, and Alexandria, Louisiana, 
was reasonable. 


Although noticeable variations occurred in 
the volumetric radioactivity values, the specific 
radioactivity values in pCi/g of suspended 
solids did not show the same degree of change. 
Thus, the rise observed in the Atchafalaya 
River data presented in pCi/liter is obviously 
associated with the level of suspended solids in 
the water. In table 1 the following stations 
show relatively high values for alpha and beta 
radioactivity because of parallel high sus- 
pended solids: Morgan City, Los Angeles, De 
Soto, St. Joseph, Plattsmouth, and Shiprock. 
The dissolved solid levels in comparison to 
alpha and beta activity also show the same pat- 
tern, but in lesser degree. 
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RADIOACTIVITY IN CALIFORNIA WATERS,' JULY-DECEMBER 1964 


Bureau of Radiological Health, State of 
California, Department of Public Health 


Gross beta activity in California domestic 
waters is monitored by the State of California’s 
Bureau of Radiological Health. The importance 
of this program in the State’s environmental! 
surveillance activities stems from the fact that 
most of California’s domestic water supplies 
are of surface origin. 


Radioactivity in such water supplies consists 
of the natural radioactivity in surface streams, 
radioactivity added by the discharge of sewage 
or by industrial waste effluents, and radioac- 
tivity from fallout, particularly fallout into 
open terminal or distribution reservoirs. Pres- 
ent efforts consist of sampling raw and treated 
surface waters, and well waters. It should be 
noted that except for large metropolitan water 
supplies, raw water sampling is being phased 
out and treated water sampling is being sub- 
stituted or continued. This procedural change 
is predicted upon sampling water at the point 
of consumption. 


Most of the supplies sampled have as a 
source, raw surface waters (figure 1), although 
a few wells, along with some water supplies 
that use infiltration galleries, are also sampled. 


‘Data from “Radiological Health News,” Vol. 4, No. 
1 (January 1965), No. 2 (April 1965). California De- 
partment of Public Health, Bureau of Radiological 
Health, 2151 Berkeley Way, Berkeley 4, California. 
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Figure 1. California surface water sampling stations 


Monitoring of domestic water supplies is on 
a continuing basis, since it has not been pos- 
sible to forecast levels of radioactivity in these 
supplies based upon levels in rain, snow, or 
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Table 1. Gross beta activity in California domestic waters (pCi/liter), July-December 1964 























Sampling station Quality July August September October November December 

is i ids deh cacealieateatin eb cembhiae Week Well 816.2 26.8 NS NS *8.9 *4.9 
Ee a ee OREN SOT eS Raw NS ND ND *6.3 ND *8.3 

Treated NS 26.4 21.5 ND 82.7 20.8 
0 LET LG RN NT REE ee, Treated 82.5 NS 814.2 NS 30.6 NS 
ashi ava aeevaenaeaieah eae Treated 85.1 82.9 * 19.1 * 11.6 * 5.6 NS 
i eee anbeemeaend Raw ND 29.3 87.4 * 12.0 * 10.1 s,>15.8 
a ee ee umeeiege Raw 88.1 ND ND 82.6 *1.6 *8.3 
RT Te a ee ee Re ye Treated NS NS NS NS NS ND 
RE SAS, IS ER EGR EL OPES BS TS OS Treated *5.8 ND *0.8 *1.3 ®7.1 29.4 
| ere ee ele eee Raw * 13.5 ND NS NS NS NS 

Treated 82.7 ND * 14.6 * 15.0 29.6 ® 26.0 
hs pte thks hi nd ob onan Meaawteuuebecun buotae Raw s2.4 ND ND ND *1.6 ® 12.5 

Treated ® 15.8 1.4 *0.7 * 15.0 ®7.9 ND 
ee Se a ee em Raw ND ND *0.9 NS NS *8.0 
EERIE DADA ALES Treated a,b 14.4 NS a,b4.8 ND NS *9.0 
Marin Municipal Water District: 

NR AEE Eee AE ee Treated ®5.3 ® 5.0 NS * 13.6 a2.4 NS 
a a aw * 18.1 23.0 NS ND a7.2 NS 
Metropolitan Water District of Southern California: 

EE RE AE ROR Sey ae Raw NS 29.6 28.8 a7.1 *2.3 NS 

EET LEE EE Raw ND *4.3 22.4 ® 22.7 8 19.6 NS 
Ey Ee SSP Raw * 19.6 * 8.1 *15.4 ® 13.0 NS *8.3 
I ig A ns hil tat Ok alts iss anne tangle rae a Raw ND *1.3 ND 84.1 NS * 8.1 
HES el a i CE eS re Raw a,b 8.5 863.6 NS NS ® 12.2 a 2.6 
SRR 2 Re ee a ee eS RS Treated * 12.8 NS NS NS NS NS 
ea ree Wel ® 18.5 22.4 ND a7.2 *17.3 ND 

Raw 80.7 85.7 814.9 * 10.9 * 13.6 *8.9 
Sludge 17.0 71.6 8 25.6 a 34.2 ® 53.0 ® 102.4 
Oroville: 

Wyandotte Irrigation District..................-.-.-- Raw 86.2 29.6 812.4 NS 22.0 ®1.7 

ee Sl eee ee eas Raw NS ND NS 80.5 NS ® 11.2 
a a de ld ee a ee ee NS NS NS NS NS NS 
i a a ed de a eects aidadhanastiode 817.1 87.5 * 11.0 56.3 5.6 23.4 
EN RS NCR ee ee ee ere ees ® 5.0 *3.9 ND 82.7 83.3 NS 
a ee ®8.5 ® 25.5 ND 33.9 * 8.1 NS 
San Francisco: 

I a te N ®3.2 NS NS ND NS 

Alameda, East-_--__-_- 815.1 57.7 NS 816.2 24.7 NS 

Brightside Weir_____-_ ND 85.3 NS ND ND NS 

Calaveras Reservoir a8.4 93.4 NS ND a7.8 NS 

ee OS eee 43.1 NS NS NS NS 

eee NES CSS eee eee Raw NS ® 13.5 NS *15.3 ND NS 
ee ee ee eee eae Raw NS Ss NS N NS NS 

RE aaa RS a aa ES EE Raw 42.7 NS a7.2 NS * 14.3 ® 14.1 

a ala hid aia be acenel Raw NS NS NS NS NS NS 

ey SD I UN Occ cccvwansdawcnneswnnsoudon Raw NS NS NS NS NS NS 
i a a ane dann eee Raw ND ND 88.5 NS NS ND 
ETTORE IE AEE OE Raw 88.4 84.3 85.7 NS 29.1 * 5.2 
I eidipaanainel Raw ® 15.6 ND 87.6 *8.2 ND *11.0 
ESR RE PE RNR INS eo Coastal ND NS ND NS ND Ss 

aw 26.3 ND ND a7.2 NS ND 

Treated ND * 6.4 86.0 ND NS * 13.8 

| Sa ae e ES See ee aw 813.3 26.9 ND ND a5.4 ND 

Treated ND * 6.6 ®5.9 7.0 *4.9 ND 

ee ee ee Te eG Ne aya Raw 814.2 ND ND *11.0 45.6 NS 

Treated NS NS NS NS NS 82.6 

I an ey ee ee aw 812.5 NS NS NS ND NS 

CS I pe eR eS A=. Well *1.6 ® 8.7 ND ND ND ND 
Vallejo: 

a eee a re Raw 8 13.0 a5.4 NS ND ND Ss 

Treated * 10.3 ND *3.0 80.5 4.8 NS 

ae oar eee ee EE Ss P Raw 80.4 *6.8 * 14.0 *11.4 * 5.0 NS 

ERD Reine ere eee ary Raw ND ND ND ND ®11.7 *11.8 

PN ES I A aR. SS RSE Deere Raw 22.7 7.0 ® 14.6 *8.9 * 13.9 * 10.6 

| Ee ee eee ey Ta ee ee ere ie 42.7 57.7 25.6 56.3 53.0 102.4 

NL... 0.0 ccaitenndemsnemenet damaaeeneaswenaeentiwu 0 0 0 0 0 0 

















® When the counting rate of the sample is not equal to at least twice the 0.95 error, the value reported is the best estimate, but is not statistically 
significant. 


b Average of more than one sample for the month. 
Key to Symbols: ND—Non-detectable 
NS—No sample collected 


surface streams. Under the present sampling Analytical procedures 

schedule, monthly 500-ml samples are col- 

lected and the total solids analyzed for alpha Radionuclide analyses of water are carried 
and beta radioactivity. In addition, three-liter out in the State’s Sanitation and Radiation 
samples are collected monthly for approxi- Laboratory. Measurements of alpha and alpha- 
mately six months and composited for specific plus-beta activities are made with a low-back- 
radionuclide analysis on a biannual basis. ground windowless’ gas-flow proportional 
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counter. Counting methods used are in accord- 
ance with U.S. Public Health Service recom- 
mended procedures (1). 

Individual samples are evaporated down to 
dryness and the residue ashed at 450°C. The 
ashed sample is dissolved and transferred to an 
aluminum planchet for beta counting. Gamma- 
emitting radionuclides are determined bian- 
nually on the composite samples. 


Discussion 


Table 1 shows the monthly average beta ac- 
tivity in the suspended-plus-dissolved solids in 
raw surface water in California from July 
through December 1964. Following treatment, 
these waters are used for industrial and domes- 
tic purposes. Because alpha activity in water 
has in general been undetectable or very slight, 


alpha activity analyses are not presented. Little 
increase in the radioactivity level of surface 
water has been observed in spite of some in- 
crease in fallout. 


REFERENCES 


(1) DIVISION OF RADIOLOGICAL HEALTH. Ra- 
dionuclide analyses of environmental samples, R 59- 
6. Radiological Health Research Activities, Robert 
A. Taft Sanitary Engineering Center, Cincinnati, 
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Period Issue 

1961-June 1962 April 1963 
July-December 1962 September 1963 
January—June 1963 March 1964 
July-December 1963 September 1964 
January—June 1964 March 1965 


RADIOACTIVITY IN NEW YORK SURFACE WATER 


JUNE-DECEMBER 1964 


Division of Environmental Health Services 
State of New York Department of Health 


The New York Department of Health began 
a program in 1953 to determine the amount of 
radioactivity in water used for public con- 
sumption. This radioactivity in water may arise 
from the natural mineral content of water 
(background), from atmospheric fallout, and 
from nuclear industry operations. Water sam- 
ples are obtained from 26 locations for gross 
beta analysis (figure 1). Table 1 gives the 
sampling frequency and type of sample. Larger 
size samples are collected at selected locations 
for strontium-90 analyses. 


Analytical procedures 


Beta activity concentrations are determined 
by evaporating a known volume of water to 
dryness and counting in an end-window, gas- 
flow proportional counter. 
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Figure 1. New York water sampling locations 
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Table 1. 


Gross beta activity concentrations in New York raw surface water, July-December 1964 





Sampling | 


Concentration pCi/liter 




















ere ee 0000 lL en ee ee eo + ee ee eee | 
| 
| July | August September | October November December 
| | 

I I Nn nds chases ween BW 12 12 11 9 10 
Bedford (Byram Lake).....................-.20-- M 4 | 9 10 13 8 
Cape Vincent (St. Lawrence River) ______--.-.----- M 5 
Clarkstown (Congers Lake) ....................-..- M 22 20 
Clarkstown (Lake De Forest)__._.__.....-...----- M 11 11 s 6 
ee Sera Cc 6 8 9 8 6 
EES a a See ae 2 D 8 s 7 s 6 
Haverstraw (Letchworth V. Res.)___......._---_--- M 6 5 2 6 
Highland Falls (Bog Meadow Brook) -_______.______- M 4 4 5 6 5 
Niagara Falls (W. Branch Niagara River)___.______- M 7 3 
Niagara Falls (E. Branch Niagara River)________-_- M 9 4 
Ossining (Hudson River) (Sing Sing)__._.__..___._- BW 57 64 61 66 60 62 
Guintng (ingeen Brock Mes.)..... 2.5.2... .220-5-c0 M 17 12 7 6 7 
OEE I Ww 7 5 5 5 
Pawling (Pond at United Nuclear)___...__________- M 4 8 3 5 
eee enna Ww 28 43 48 51 44 
Peekskill (Camp Fields WS) .........-............. WwW 10 6 5 4 7 
Se M 7 5 2 
ON a epee ees Petes rep ee BW 8 8 5 6 & 
Schenectady (Mohawk River) -__..........--.------ Cc 11 8 8 6 6 
ly Sf 8 ee ee ee eee M 2 3 3 3 
Tuxedo (Indian Kill Outialt) TE Sa ee Re Cc 10 11 10 11 
po OES OO eee BW 10 7 6 5 5 
ey SE POND noc ccc ncceccccencuewnace M 8 | 9 7 8 7 
er eee Gras ED LD. conn ccomaunaceseaudis M 5 | 5 5 5 5 
IE GE I 5. bw nk snk ce nednnnikscenannce | WwW 13 9 9 8 6 

















Key to symbols: BW—Biweekly composite of daily grab samples 
M—Monthly grab sample 
C—Continuous bleed-off analyzed weekly 
D—Weekly composite of daily grab samples 
W—Weekly crab sample 
Blanks indicate no sample collected 


For strontium—89 and strontium-90 deter- 
minations, a measured volume of water is 
passed through an ion exchange column. The 
radiostrontium is complexed on the resin as 
strontium sulfate. The strontium is then 
eluted from the resin. The resultant solution is 
concentrated and subsequently counted in a 
low background, end-window, gas-flow propor- 
tional counter. Successive countings at two day 
intervals facilitate the determination of the 
strontium-90 and_ strontium-89 concentra- 
tions. 


Discussion and results 


The observed gross beta activity concentra- 
tions in New York surface water for July— 
December 1964 are given in table 1. It is of 
interest to note that the Cohoes gross beta re- 
sults are for a raw water sample, while the 
Cohoes radiostrontium results are for a fin- 
ished water. 


The observed strontium-—89 and strontium— 
90 concentrations in New York water for June 


through December 1964 are presented in tables 
2 and 38. 
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Table 2. Strontium-89 concentrations in 
New York water, June-December 1964 





Radionuclide concentration, pCi/liter 
Sampling location 








| | | | | | 

| June | July Aug | Sept Oct | Nov Dec 
| 

| 


Se <3 <3/ NS| <3/} <3| <3 <3 
EET | <3 ai —i BA. <i <= <3 
Ee ee | <3| <3 <3 | <3 6| <3 <3 
New York City - - - -- | <3 <3; NS| <3| <3| <3 <3 
| | | | 
Additional sites | 
Sa —_| —-| -| = | <3 | <3 <3 
ee —|; —| — <3 | <3) <3 | <3 
Ellicottville________- —|; —| — <3} <3| NS| <3 
Franklinville______.- iej- _ — 


| <3 <3 | <3 <3 
| | | 
Key to symbols: NA—No analysis 
NS—No sample collected _ 
— Station not in operation 





Table 3. Strontium-90 concentrations in 
New York water, July-December 1964 





| Radionuclide concentration, pCi/liter 
Sampling location 














r July ta | tg ug ‘oct | 2 Nov | Dec 
| 
BI icaccviciaiuenan nine awe <3 | <3 NS <3 <3 3 
SS EEO <3 | 4 <3 NA 5 <3 
Oa <3 <3 <3 <3 <3 <3 
Peow Teese Olty.....ccceccss <3 5 NS <3 <3 <3 
Additional sites 
ha osc bacctniebeiens Gavel — a i <3 <3 <3 
eee — ~~ <3 5 <3 <3 
er Geeeseqees - _ <3 <3 NS <3 
Pranklinville.............. -e ~ <3 6 <3 <3 




















Key to symbols: NA—No analysis 
NS—No sample collected 
— Station not in operation 
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Section [V—Other Data 


ENVIRONMENTAL LEVELS OF RADIOACTIVITY 
AT ATOMIC ENERGY COMMISSION INSTALLATIONS 


The U.S. Atomic Energy Commission re- 
ceives from its contractors semiannual reports 
on the environmental levels of radioactivity 
in the vicinity of major Commission installa- 
tions. The reports include data from routine 
monitoring programs where operations are of 
such a nature that plant perimeter surveys 
are required. 

Summaries of the environmental radioac- 
tivity data for 22 AEC installations have ap- 
peared periodically in RHD since November 
1960. Summaries follow for the Argonne Na- 
tional Laboratory, Atomics International, and 
the National Reactor Testing Station. 

Releases of radioactive materials from these 
installations for the periods covered in the 
reports below are governed by radiation pro- 
tection standards set forth by AEC’s Division 
of Operational Safety in directives published 
in the “AEC Manual.”* These standards, which 
include radioactivity concentrations limits, 
are applicable to effluents released from AEC 
installations. 


1. Argonne National Laboratory’ 
July-December 1964 


University of Chicago 
Lemont, Illinois 


The radioactivity of the environment at and 
near Argonne National Laboratory (ANL) is 
determined on a continuing basis by measur- 
ing the radioactivity levels in air, water, and 
raw milk. The sampling locations for air and 
water are shown in figures 1 and 2. 





*Part 20, “Standards for Protection Against Radia- 
tion,” AEC Rules and Regulations, contains essentially 
the standards published in the “AEC Manual.” The 
AEC Rules and Regulations are available from the 
Superintendent of Documents, U.S. Government Print- 
ing Office, Washington, D.C. 20402, on a subscription 
basis at $3.50 for 3 years. 

* Summarized from “Environmental Radioactivity at 
Argonne National Laboratory, July-December 1964,” 
University of Chicago, Lemont, Illinois. 
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Air monitoring 


Air filter samples are collected continuously 
at seven locations on the Argonne site and at 
five locations off the site. The total alpha and 
beta activities are summarized in table 1. The 
data show little difference between offsite and 
onsite measurements, indicating that ANL does 
not contribute more than negligible quantities 
of radioactive materials to the atmosphere. 























G) Air Sampling Locations 
@s~ Mill Creek Sampling 
Locations 


Figure 1. Onsite sampling locations, Argonne National 
Laboratory 


Water monitoring 


ANL waste water is discharged into Sawmill 
Creek, a stream that runs through the Argonne 
grounds and enters the Des Plaines River 
about 500 yards downstream from the waste 
water discharge to evaluate the effect of the 
waste water on the radioactivity in the Creek. 
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Figure 2. Site locations of Argonne National 
Laboratory (including some offsite sampling stations) 





On Sawmill Creek, the upstream flow is 
roughly equal to the waste water flow, yielding 
a twofold dilution. The data in table 2 show 
significantly higher concentrations downstream 
from the waste water discharge, an indication 
of the radioactivity contributed to the stream 
by ANL. Nevertheless, a comparison of the 
downstream concentrations with permissible 
environmental concentrations shows that all 
concentrations are relatively low. 

Samples are collected from the Des Plaines 
River upstream and downstream from its junc- 
tion with Sawmill Creek. The results shown in 
tables 2 and 3 indicate that dilution by the 
Des Plaines River is large enough to reduce 
radioactivity contributed from ANL to unde- 
tectable levels. 


Milk monitoring 


Three samples of raw milk produced in the 
area are analyzed monthly for a number of 
































Table 1. Total alpha and beta activities in air filter samples, July-December 1964> 
(pCi/m) 
| 
Alpha activity | Beta activity 
Period Location | No. of 
Samples | : 

Average enn Average |Minimum|Maximum 
ee eee ee | Onsite 30 0.0032 0.0010 | 0.0058 1.0 0.6 1.8 
| Offsite 23 0.0038 0.0025 | 0.0056 1.0 0.7 i 
so neue ska wabamed | Onsite 24 0.0028 0.0018 | 0.0043 0.6 0.4 0.8 
Offsite 22 0.0033 0.0022 0.0048 0.6 0.5 0.9 
PPE ee Onsite 27 0.0027 0.0015 0.0050 0.3 0.2 0.5 
Offsite 23 0.0027 0.0013 0.0049 0.3 0.2 0.5 
Se Onsite 23 0.0037 0.0015 0.0060 0.4 0.2 0.9 
Offsite 22 0.0038 0.0021 0.0077 0.4 0.2 0.7 
I  oiniantanicaaeonens Onsite 24 0.0043 0.0024 0.0075 0.5 0.2 1.3 
| Offsite 20 0.0040 0.0019 | 0.0086 0.5 0.2 1.2 
a ene o Onsite 26 0.0037 0.0024 0.0053 0.2 0.1 0.3 
| Offsite 22 | 0.0043 | 0.0026 | 0.0057 0.2 0.2 0.3 
July-December summary --.-| Onsite 154 0.0034 0.0010 0.0075 0.5 0.1 1.8 
| Offsite 132 | 0.0037 | 0.0013 | 0.0086 0.5 0.2 1.7 

















*® These results were obtained by measuring the samples four days after they were collected in order to avoid 


counting the natural radioactivity.due to radon and thoron decay products. 
the air and disappears within four days by radioactive decay. 


This activity is normally present in 


Table 2. Nonvolatile alpha and beta activity in Sawmill Creek water, July-December 1964 





| 
| 














Alpha activity, pCi/liter | Beta activity, pCi/liter 
Period Location No. of 
Samples | 
Average |Minimum|Maximum) Average meneneee Suomen 
i aistaab. co siemrearsmelens Upstream 5 1.1 0.4 1.5 26 16 34 
Downstream 15 1.4 0.8 2.2 177 10 593 
er .| Upstream 4 0.8 0.6 1.0 11 10 12 
Downstream 12 0.4 I 2.4 222 41 754 
September --_-_-_.-_--_- Upstream 5 1.0 0.2 2.3 16 7 32 
Downstream 12 2.0 cin 3.7 93 39 218 
FE RE Upstream 4 1.9 0.3 2.9 13 8 20 
Downstream 15 3.6 ei 8.3 43 26 66 
November. . ..-.----- Upstream + 1.8 1.5 2.2 13 7 17 
Downstream 12 3.2 1.6 4.7 26 17 29 
ee ee Upstream 3 2.2 1.8 2.7 18 13 24 
Downstream 15 2.4 1.3 4.1 22 20 27 
July-December Upstream 25 1.5 0.2 2.9 16 7 34 
summary: Downstream 81 2.3 0.8 8.3 96 10 754 
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Table 3. Nonvolatile alpha and beta activity in Des Plaines River water, July-December 1964 












































Alpha activity, pCi/liter Beta activity, pCi/liter 
Period Location No. of 
Samples d 
Average |Minimum|Maximum| Average |Minimum|Maximum 
PS cuts paca Upstream 5 1.9 0.3 3.7 37 31 46 
Downstream 5 1.8 0.8 2.5 34 33 37 
pe ee ee Upstream 4 3.3 2.0 7.0 41 33 57 
Downstream 4 2.1 0.8 3.9 29 26 34 
September ---.-.------ Upstream 5 1.8 1.0 2.6 29 25 36 
Downstream 5 2.3 1.4 3.1 31 25 40 
ee ae Upstream 4 3.2 2.9 3.4 31 26 34 
Downstream 4 .- 1.5 2.3 26 21 31 
November... -.--.---- Upstream + 2.0 1.2 2.5 38 20 59 
Downstream 4 1.6 0.9 2.6 29 24 31 
eee Upstream 2 2.3 2.3 2.3 22 21 23 
Downstream 5 2.1 0.5 3.1 21 18 27 
July-December Upstream 24 2.4 0.3 7.0 33 20 59 
summary: Downstream 27 2.0 0.5 3.9 29 18 40 
fission products. Only the long-lived fission Summary 


products, cesium-—137 and strontium—90, have 
been detected. The concentrations of these two 
nuclides are shown in table 4. These activities 
are due to fallout from nuclear detonations and 
are not related to Argonne operations. 


Table 4. Cesium-137 and strontium-90 in 
raw milk, July-December 1964 











Cesium-137, pCi/liter |Strontium-90, pCi/liter 
Date collected 

Average |Maximum! Average | Maximum 
EE Se 330 360 15 17 
NE SO we 195 200 15 16 
September 4-_.._._.._-- 155 205 13 14 
"ae 120 155 11 13 
November 17_____.___-- 130 140 13 16 
December 9________---- 200 215 14 16 

















Argonne’s contribution to environmental 
radioactivity is generally confined to Sawmill 
Creek below the waste water discharge. Radio- 
activity originating at Argonne was not found 
in any other material or at any other location 
off the site. The concentrations of radioactive 
substances added to the environment by Ar- 
gonne were considerably less than the maxi- 
mum permissible concentrations and did not 
constitute a health hazard. 


Recent coverage in Radiological Health Data: 


Period Issue 

Second half 1960 July 1961 
First half 1961 December 1961 
Second half 1961 May 1962 
Calendar year 1962 May 1963 
Calendar year 1963 August 1964 
First half 1964 March 1965 





2. Atomics International 
July-December 1964 


North American Aviation, Incorporated 
Canoga Park, California 


Atomics International, a division of North 
American Aviation, Incorporated, operates the 
Nuclear Development Field Laboratory 
(NDFL) and the World Headquarters Fa- 
cility (WHF) at Canoga Park, California, 
under contract with the Atomic Energy Com- 
mission. The company designs, develops, and 





° Summarized from “Environmental Monitoring, 
Semiannual Report, July 1, 1964 to December 31, 1964,” 
Atomics International. 


September 1965 





constructs nuclear reactors for central station 
and compact power plants, and for medical, 
industrial, and scientific application. Loca- 
tions of the facilities are shown in figure 3. 

The NDFL facilities include a 20-megawatt 
sodium reactor experiment (SRE) power 
reactor, several smaller experimental reactor 
facilities and extensive rolling and fuel fabri- 
cation operations. The WHF is primarily an 
administrative building, but a small amount of 
fuel fabrication is conducted there. For this 
reason, the WHF area is included in the en- 
vironmental monitoring. 

Environmental monitoring is conducted at 
WHF and NDFL to test the effectiveness of 
the Company’s radiological safety procedures 
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Figure 3. Atomics International facilities and vicinity 


and of engineering safeguards incorporated 
into the facility. This program consists of per- 
iodic samplii\g of air, water, soil, and vegeta- 
tion in the environs of these two installations. 


Air monitoring 


Environmental air sampling is conducted 
continuously with automatic air samplers op- 
erating on 24-hour sampling cycles. Airborne 
particulate radioactivity is collected on a sta- 
tionary filter tape which is automatically 
changed at the end of each sampling period. 
The filter tape is removed, allowed to decay for 
72 hours and counted in an automatic propor- 
tional counting system. The volume of a typical 
daily air sample is approximately 21 cubic 
meters. Airborne radioactivity concentrations 
remained low with little daily variation. The 
average concentration of beta and gamma 
activity at Canoga Park during the second half 
of 1964 was 0.71 pCi/m*. 
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Water monitoring 


Process water at the NDFL is obtained from 
wells and stored in 50,000-gallon tanks. 
Monthly samples are collected from these wells. 
Potable water is obtained in bottles delivered 


_ to the site and is, therefore, not analyzed. Proc- 


ess water is drawn from the wells into one-liter 
polyethylene bottles for transfer to the labora- 
tory, as are water samples from the lake sur- 
face and supply inlet of Chatsworth Reservoir. 
The results from the analysis of all water sam- 
ples are shown in table 5. In some cases the 


Table 5. Radioactivity in water samples 
July-December 1964 





Average activity (pCi/liter) 











Source 
Alpha Beta-gamma 
a nea 0.22 6.8-7.0 
Chatsworth Reservoir surface_-_-------- 0.83 8.8 
Chatsworth Reservoir supply inlet--_- --- 0.59 7.8 
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average concentration is presented as a range. 
A range is recorded when one or more of the 
samples analyzed contains an undetectable 
amount of radioactivity. The lower value is 
obtained by assuming that the “undetectable” 
samples contain no radioactivity; the higher, 
by assuming that these samples contain radio- 
activity equal to the appropriate minimum 
detection limit. 


Soil and vegetation monitoring 


Soil and vegetation are sampled monthly. 
Surface soil samples are collected from the top 
half-inch layer of ground surface. The results 
from soil analysis are shown in table 6. 


Table 6. Radioactivity in soil samples 
July-December 1964 








J we 





Average activity (pCi/g) 
Area 








Alpha Beta-gamma 
I Ee IS Ne aT 0.54-0.55 29 
WE diunteaccadedi nenesneoebenees 0.45-0.49 19 








Vegetation samples obtained in the field are 
of the same plant type wherever possible— 
generally sunflower or wild tobacco plant 
leaves. These types maintain a more active 
growth rate during the dry season than does 
most natural vegetation indigenous to the local 
area. These samples are washed and ashed be- 
fore analysis. The results from vegetation ana- 
lysis are shown in table 7. 


Table 7. Radioactivity in vegetation samples 
July-December 1964 





Average activity (pCi/g ash) 
Area 











Alpha Beta-gamma 
RN as ct cdi aninves -eehbaeiatahauataiieanintiel 0.61-0.62 175 
i liaactatn.shinte sha ctiinie ele wesebgtaciiaticaie 0.63-0.64 130 





Recent coverage in Radiological Health Data: 


Period Issue 
Calendar year 1960 and 





first half 1961 
Second half 1961 
Calendar year 1962 
Calendar year 1963 
First half 1964 


December 1961 
August 1962 
November 1963 
September 1964 
March 1965 





3. National Reactor Testing Station‘ 
July-December 1964 


Idaho Falls, Idaho 


The National Reactor Testing Station 
(NRTS) is located in a very remote area, 
which permits controlled releases of radio- 
activity from the projects with minimum haz- 
ard to sizable population groups. The NRTS 
surveillance program is conducted by the 
AEC’s Idaho Operations Office. The monitor- 
ing program consists of periodical sampling of 
ground and surface waters, milk, air, and 
wheat. The locations at which these samples 
are taken are shown in figure 4. The results 
of the analysis of these samples, with the 
exception of wheat (not sampled during this 
period), are shown in table 8. 





“Summarized from “Environmental Monitoring Re- 
port No. 15, Third and Fourth Quarter and Annual 
Summary 1964.” U.S. Atomic Energy Commission, 
Idaho Operations Office, Health and Safety Division, 
National Reactor Testing Station. 


September 1965" 


Offsite well water monitoring 


Low-level liquid wastes resulting from oper- 
ation of the various facilities at the NRTS are 
released to the ground-water table through dis- 
posal wells and ponds located near each facility. 
Although liquid wastes are monitored at the 
NRTS before disposal, offsite underground 
samples are collected regularly. Most of these 
samples are taken from an area southwest of 
the NRTS since this is the prevalent direction 
of underground water flow. During the second 
half of 1964, the average concentrations of 
alpha and beta emitters were no more than 40 
percent and 0.3 percent respectively of the 
applicable concentration guides. The alpha 
activity is attributed primarily to radioactive 
elements which are naturally present in the 
environment. 


Onsite well water monitoring 


Onsite samples were taken from the plant 
production wells in order to monitor potable 
water for detection and definition of possible 
sources of contamination. Analyses of these 
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Figure 4. Environmental monitoring stations, National Reactor Testing Station 


Table 8. Environmental monitoring data for the National Reactor Testing Station, July-December 1964 















































Number of |Approximate Total Average activity Applicable 
Type of sample stations frequency of | number of Maximum activity per sample concentration guides 
collection samples 
Offsite well water 32 | Semiannual 32 | a:4 x 1073 pCi/ml a:<4 x 10-3 pCi/ml | a@:10 x 107% pCi/ml 
B:2 x 10-2 pCi/ml B:<1 x 10-2 pCi/ml | 6:300 x 10-? pCi/ml 
Onsite well water 22 | Two weeks 237 | a:5 x 107-3 pCi/ml a:<4 x 10-3 pCi/ml | @:100 x 10-* pCi/ml 
B:8 x 10-2 pCi/ml B:<1x 10-2 pCi/ml | 8:3000 x 10-? pCi/ml 
Particulate B-y: Particulate B-y: Particulate B-y: 
37 x 10-6 pCi/ml <5 x 10-6 pCi/ml 100 x 10-6 pCi/ml 
Offsite air 15 | Continuous 
Gaseous iodine: Gaseous iodine: Gaseous iodine: 
5 x 10-6 pCi/ml <4 x 1076 pCi/ml 100 x 10-6 pCi/ml 
Offsite milk 14 | Monthly 80 | Iodine-131: Iodine-131: Iodine-131: 
<20 pCi/liter <20 pCi/liter 100 pCi/liter 
11 | Monthly ® 73 | Strontium-90: Strontium-90: Strontium-90: 
26 pCi/liter 16 pCi/liter 200 pCi/liter 
Offsite area monitoring badges - 
14 | Quarterly 27 | y: 150 mR/yr y: 80 mR/yr y: 500 mR/yr 
B: <40 mrad/yr B: 40 mrad/yr B: 3000 mrad/yr 











* Total samples analyzed for strontium-90 include month of June 1964. 


samples showed that average concentrations of 
alpha and beta emitters were no more than 4 
percent and 0.1 percent of their respective 


guide values. 


Offsite air monitoring 


During 1964, data reported electronically 
from the radiation monitoring telemetry sys- 
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tem replaced data previously derived manually 
from offsite air samples collected by means of 
a dual filter and a low-volume vacuum pump. 


The telemetry system has many operating capa- 
bilities not available in the previous system. 


Normal operations call for hourly reports by 


each station. These reports include information 
from: 
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Ion chambers: These instruments mea- 
sure ambient radiation levels in 
mr/hr. 

GM counters: HV-70 filter, paper is 
cycled to a GM tube once a day. One 
GM tube measures the buildup of 
particulate activity over the day and 
another measures the decay of the 
activity collected the previous day. 

Scintillation counter: Air which has 
previously passed through the HV-—70 
particulate filter then passes through 
a carbon cartridge. For surveillance 
purposes, the activity measured is 
assumed to be iodine-131. This cart- 
ridge remains in place for periods up 
to 6 weeks. 

Results of the data reported from the 15 
telemetry stations indicate that the sum of 
the average concentration of gaseous iodine— 
131 and particulate activity in the atmosphere 
was no greater than 9 percent of the applicable 
concentration guide of 100 x 10 —* pCi/ml. 


Offsite milk monitoring 


Analyses of iodine-131 and strontium—90 
concentrations in milk were made on a monthly 
basis. Of the 80 analyses for iodine—131, no 
sample was found to have a concentration 
greater than 20 pCi/liter, or 20 percent of the 
applicable concentration guide. Of the 73 milk 
samples analyzed for strontium—90, the maxi- 
mum activity was found to be 26 pCi/liter, or 
13 percent of the applicable concentration 
guide. 


Offsite area monitoring badges 


Offsite film badges were collected on a quar- 
terly basis during the second half of the year. 
The maximum radiation dose at a single loca- 
tion for the entire six-month period, as mea- 


September 1965 


sured by the film, was 75 mR of gamma and 
<20 mrad of beta radiation. For the purpose 
of calculating the maximum dose, each sta- 
tistically zero result was assumed to be at the 
detection limit. The reported maximum is 
therefore conservatively estimated to be the 
upper limit of the true dose at that location. 
Nevertheless, this dose is well below the RPG 
for an individual residing in the vicinity of an 
atomic energy installation. 


Wheat monitoring 


In the 6 samples of wheat analyzed during 
the entire year, strontium—90 levels ranged 
from 7 to 30 pCi/kg with an average of 11 
pCi/kg. Cesium-—137 levels varied from 95 to 
200 pCi/kg with an average of 155 pCi/kg. 
Manganese—54 concentrations varied from 500 
to 1,200 pCi/kg with an average of 790 pCi/kg. 
The presence of these radionuclides in wheat is 
attributed to worldwide fallout resulting from 
the atmospheric testing of nuclear weapons. A 
comparison of data from 1964 with that from 
the previous years indicates that while the lev- 
els of strontium—90 and cesium-137 decreased 
by a factor of 3 to 5, the manganese—54 content 
almost doubled. Although there is no ready ex- 
planation for this increase, selective uptake of 
manganese from the soil might be responsible. 
Although specific guidance pertaining to wheat 
has not been established, the data indicate that 
wheat is not a significant contributor to the 
radiation dose received by the local population. 


Previous coverage in Radiological Health Data: 








Period Issue 

Second half 1960 May 1961 

First half 1961 January 1962 
Second half 1961 June 1962 
Calendar year 1962 June 1963 
Calendar year 1963 September 1964 
First half 1964 March 1965 
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REPORTED NUCLEAR DETONATIONS, AUGUST 1965 


During August 1965 two United States nu- range (less than 20 kilotons) were conducted 
clear tests were announced by the Atomic underground at the Commission’s Nevada Test 
Energy Commission. Tests in the low-yield Site on August 6 and August 27, 1965. 
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